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Chairman's  Opening  Remarks 

Mr.  Stokes.  The  committee  will  come  to  order.  Mr.  Goldin,  I 
want  to  welcome  you  and  those  who  are  accompanying  you  here 
today  for  these  hearings.  I  am  going  to  begin  with  an  opening 
statement  after  which  I  will  recognize  you  for  your  opening  state- 
ment and  also  afford  you  the  opportunity  at  that  time  to  introduce 
those  who  are  accompanying  you  here  at  today's  hearings. 

I  felt  it  was  important  to  hold  this  hearing  because  the  Appro- 
priations Committee's  responsibilities  also  include  oversight  and  it 
goes  without  saying  that  the  press  has  reported  rather  frequently 
recently  on  significant  cost  growth  in  a  number  of  NASA  pro- 
grams, including  the  Space  Station  and  the  shuttle  toilet. 

I  also  hope  you  can  understand  how  concerned  we  are  that  some- 
thing at  NASA  is  not  working,  when  the  GAO  reports  that  more 
than  20  NASA  programs  have  experienced  a  cost  growth  of  50  per- 
cent or  more  with  some  programs  running  at  250  percent  above  the 
initial  cost  estimate.  So  that  is  why  we  wanted  to  have  this  particu- 
lar hearing  to  see  if  we  can  look  at  what  needs  to  be  fixed. 

(1) 


Based  on  what  I  have  heard  from  the  staff  and  others,  let  me 
open  with  a  few  general  observations  on  what  the  problem  might 
involve. 

Actually,  the  GAO  report  offers  some  overall  reasons  suggested 
by  NASA,  which  include  the  following:  Inadequate  definition  stud- 
ies, funding  instability,  overoptimism,  contractor  low  balling,  rede- 
signs, technical  problems,  incomplete  estimates,  launch  delays  and 
so  on. 

Now,  obviously  all  of  these  contribute  to  program  overruns,  but  I 
believe  that  at  the  core  of  the  problem  is  this  point.  For  far  too 
long  both  NASA  and  the  Congress  have  tried  to  fund  more  pro- 
grams than  we  can  afford.  And  that  fact  coupled  with  an  ongoing 
no-growth  budget  has  become  rather  deadly. 

I  am  also  afraid  that  NASA  and  the  Congress  still  want  to  keep 
alive  everything  that  is  on  the  plate.  So  what  happens  is  that  when 
a  program  is  first  defined  and  sold  to  NASA  and  then  to  OMB  and 
then  to  the  Congress,  the  tendency  is  to  underestimate  the  risk  and 
cost  and  even  leave  out  of  the  RFPs  major  program  requirements 
that  are  necessary  if  it  has  any  hope  of  working. 

What  seems  to  happen,  then,  is  a  kind  of  charade.  NASA  signs  a 
contract,  let's  say,  with  the  ABC  Aerospace  Company.  Both  NASA 
and  the  contractor  know  that  program  X  cannot  possibly  be  built 
at  the  agreed  price.  But  the  NASA  program  proponents  also  know 
that  if  the  contract  carried  the  actual  cost  it  might  never  clear  the 
NASA,  OMB  and  congressional  funding  hurdles. 

How  else  can  we  explain  the  contract  for  the  Advanced  Turbo- 
pump  being  signed  without  a  provision  for  all  the  necessary  test 
hardware,  let  alone  the  flight  hardware? 

How  else  can  we  explain  the  ASRM  contract  being  signed  with- 
out any  flight  hardware?  But  it  is  also  instructive  that  last  year, 
even  though  we  could  only  appropriate  $14.3  billion  instead  of  the 
$15  billion  NASA  requested,  NASA  or  various  Members  of  Con- 
gress still  did  not  want  us  to  kill  a  single  program  and  all  that  does 
is  cause  delays  and  further  drive  up  the  cost.  So  the  bottom  line,  so 
to  speak,  is  that  we  keep  on  funding  programs  that  we  cannot 
afford,  the  space  station  being  a  prime  example. 

We  keep  starting  programs  that  have  in  some  cases  an  initial 
cost  estimate  that  NASA  knows  is  unworkable. 

Now,  I,  of  course,  do  want  you  to  be  able  to  respond  to  my  obser- 
vations and  I  understand  that  you  have  or  are  about  to  issue  pro- 
curement regulations  that  will  provide  for  a  new  fee  structure  that 
will  improve  the  taxpayers'  chances  somewhat  and  we  will  be  in- 
terested in  hearing  about  that.  If  you  are  successful  in  getting  it  by 
the  contractors,  it  will  be  a  big  improvement.  But  the  problem  I 
have  been  trying  to  describe  won't  be  solved  by  new  procurement 
regulations  alone. 

I  think  basically  what  I  am  talking  about,  Mr.  Goldin,  is  up  front 
honesty.  What  will  this  project  really  cost;  having  the  discipline  to 
admit  that  project  X,  Y,  Z  will  cost  more  than  a  no-growth  NASA 
budget  can  afford. 

Before  I  turn  it  over  to  you,  though,  I  want  to  make  clear  this 
hearing  this  morning  is  not  intended  as  any  NASA  bashing.  What 
this  subcommittee  is  trying  to  do  is  shed  a  little  light  on  what  has 


gone  wrong  and  why.  Today  I  think  we  have  to  first  admit  that 
there  is  a  problem. 

We  have  picked  six  projects  that  have  incurred  substantial  cost 
growth  for  a  variety  of  reasons.  The  six  are  the  shuttle  toilet,  the 
Advanced  Turbopump,  Mars  Observer,  TOS,  Space  Station,  and  the 
ASRM.  It  will  be  my  intention  that  we  take  up  these  programs  in 
the  order  that  I  have  just  read  them  and  I  am  going  to  ask  the 
members  of  the  subcommittee  to  confine  their  questions  today  to 
these  programs  and  then  in  particular  to  the  program  that  we  have 
under  discussion  at  the  time.  Also  we  provided  everyone  with  a 
short  synopsis  of  each  program's  history  and  the  reasons  for  cost 
growth. 

At  this  time,  Mr.  Goldin,  I  want  to  recognize  you  for  your  open- 
ing statement  and  we  would  like  for  you,  if  you  will,  to  introduce 
those  who  have  accompanied  you  here  today  and  who  would  possi- 
bly testify  at  this  hearing. 

INTRODUCTION  OF  STAFF 

Mr.  GoLDiN.  Thank  you,  Mr.  Chairman.  Let  me  start  by  introduc- 
ing the  NASA  team.  Gary  Allison,  the  Acting  NASA  Comptroller; 
Deidre  Lee  is  the  Associate  Administrator  for  Procurement;  Dr. 
Len  Fisk  is  the  Chief  Scientist;  Jeremiah  Pearson  is  the  Associate 
Administrator  for  Space  Flight;  and  Arnold  D.  Aldrich  is  the  Asso- 
ciate Administrator  for  Space  Systems  Development.  Howard  Robins 
is  also  here;  he  worked  on  some  of  the  management  reforms 
we  have.  Dick  Kohrs  is  the  Program  Manager  of  Space  Station 
Freedom;  and  Thomas  Utsman  is  Deputy  Associate  Administrator 
for  Space  Flight.  Charles  Gunn  is  Director  of  the  Expendable 
Launch  Vehicles  Operations.  Al  Diaz  is  the  Deputy  Associate  Ad- 
ministrator for  Space  Science  and  Applications  and  Michael  Lyons 
is  in  the  flight  systems  area. 

Mr.  Stokes.  Thank  you,  I  am  pleased  to  have  all  of  you  with  us. 

Mr.  Goldin.  Before  I  go  forward  with  my  prepared  comments,  I 
would  like  to  say,  Mr.  Chairman,  that  NASA  does  not  disagree 
with  some  of  the  issues  you  have  brought  up  in  your  opening  state- 
ment. I  think  in  a  period  of  constrained  budgets,  restraint  and 
openness  are  the  key  to  a  successful  future  to  NASA. 

You  pointed  out  that  some  of  the  programs  we  are  looking  at 
today  have  spanned  as  many  as  four  Presidential  terms  and  four 
NASA  Administrators;  many  of  these  programs  started  at  a  time  of 
budget  growth  and  have  transitioned  into  a  time  of  flat  budgets. 
These  programs  are  making  this  transition  from  one  economy  to 
another  economy,  another  approach  where  I  think  the  wheels  of 
the  train  may  have  come  off  the  track. 

Let  me  make  some  formal  statements  and  then  I  will  be  pre- 
pared for  questioning.  We  view  this  hearing  as  very  positive.  We 
believe  that  this  hearing  will  help  NASA  do  a  better  job  and  we 
look  forward  to  it. 

Mr.  Stokes.  Thank  you. 

Mr.  Goldin's  Opening  Remarks 

Mr.  Goldin.  Thank  you,  Mr.  Chairman  for  inviting  us  here  today 
to  talk  about  problems,  and  hopefully  solutions,  with  respect  to  cost 


growth  on  NASA  programs.  The  problems  need  to  be  put  in  per- 
spective. NASA  and  our  industry  team  are  made  up  of  outstanding 
people.  They  are  dedicated,  hard-working  and  want  to  insure  that 
NASA's  programs  are  successful.  These  outstanding  individuals 
have  not  failed  in  their  quest;  in  many  instances,  our  aging  man- 
agement and  procurement  systems  have  failed  to  support  them  in 
times  of  change.  We  should  devote  our  energies  to  resolving  this 
basic  issue  if  we  are  to  enable  them  to  be  successful  in  these  en- 
deavors that  are  so  critical  to  the  country's  future. 

Cost  growth  is  complex.  The  reasons  for  it  range  from  program 
funding  instability  and  unrealistic  contractor  proposals,  to  NASA 
overoptimism,  to  changes  in  launch  vehicles  or  upper  stage,  or  to 
diffuse  management  without  accountability  and  unconstrained  re- 
quirements growth. 

In  spite  of  a  variety  of  reasons  for  cost  growth  and  the  fact  that 
some  factors  leading  to  it  are  not  fully  in  NASA's  control,  we  in 
NASA  take  full  responsibility  for  the  successful  design  and  execu- 
tion of  the  Nation's  civil  space  and  aeronautics  program. 

NASA's  employees  across  the  Agency  at  all  levels  over  the  last 
nine  months  have  participated  in  what  we  call  the  "Red  and  Blue" 
team  exercises  and  institutional  reviews.  What  we  did  was  form 
teams  of  people  that  were  advocates  for  programs  and  people  that 
were  not  part  of  the  program  to  get  objective  sets  of  views  to  try 
and  see  how  we  could  do  our  job  better.  And  literally  hundreds  of 
employees  across  the  agency  identified  deficiencies  in  our  manage- 
ment and  procurement  systems.  These  employees  have  also  identi- 
fied solutions  which  are  the  basis  for  a  number  of  the  reforms  we 
are  going  to  outline  today. 

MANAGEMENT  REFORMS 

These  reforms  we  will  outline  are  not  easy.  They  will  require 
time  to  test,  to  implement,  and  they  will  require  vigilant  applica- 
tion and  support  from  within  NASA,  the  Congress,  and  the  White 
House.  Once  we  set  the  reforms  into  place,  we  have  to  have  the  for- 
titude to  stick  with  them  and  not  back  off.  That  is  very,  very  key, 
and  you  will  see  some  of  that  in  the  testimony  today. 

Mr.  Chairman,  we  believe  this  hearing  is  an  excellent  forum  in 
which  to  examine  the  causes  for  a  program  cost  growth  and  to 
present  our  initial  cut  in  management  and  procurement  reforms. 
We  actively  solicit  the  views  of  this  Committee  with  respect  to 
those  reforms  and  any  additional  suggestions  you  might  have. 

There  are  more  details  relative  to  the  reforms  in  my  testimony. 
But  what  I  would  like  to  do  today  is  to  explain  how,  when  we  im- 
plement these  reforms,  we  will  do  it,  starting  with  the  program  def- 
inition all  the  way  through  program  launch.  I  would  also  like  to 
indicate  some  examples  of  how  the  reforms  might  have  impacted 
some  of  the  programs  we  are  discussing  today. 

PROGRAM /project  PLANNING 

Let  me  say  a  program  starts  with  proper  planning;  and  the  most 
key  element  of  proper  planning  we  could  undertake  is  require- 
ments definition.  There  has  been  a  tendency  at  NASA,  and  we 
accept  responsibility,  to  start  programs  too  soon;  we  don't  expend 


the  necessary  funds  up  front  to  define  the  requirements,  and  we 
get  into  the  program  where  we  have  large  numbers  of  contractors 
and  NASA  employees  involved.  That  is  where  we  have  problems.  If 
one  looks  at  the  Waste  Collection  System  (WCS),  the  requirements 
were  not  clearly  defined  with  that  contractor.  The  RFP  was  re- 
leased prior  to  fully  defining  the  requirements;  as  a  result  we 
didn't  get  a  complete  contract  definition  and  we  had  cost  growth 
because  we  didn't  have  fully  defined  requirements. 

Overoptimism  is  also  a  problem.  A  major  area  of  concern  is  prop- 
erly reducing  the  technical  risk  to  an  acceptable  level  before  we  go 
out  with  a  major  procurement  so  that  we  have  a  clear  understand- 
ing, and  to  spend  the  time  and  money  up  front  when  we  have  com- 
petition going  on  to  get  the  very  best  out  of  our  contractors.  It  is 
the  assessment  of  our  team  that  on  the  Alternate  Turbopump  had 
we  spent  twice  the  amount  of  money  up  front  and  taken  the  time 
up  front  to  relieve  the  technical  risk,  we  might  not  have  had  the 
problems  we  had.  So,  again,  we  in  NASA  must  be  willing  to  say, 
"no,  we  will  not  proceed"  if  we  can't  get  the  adequate  funds  up 
front  to  get  a  program  started,  rather  than  saying  we  want  to  get 
the  program  started  and  will  accept  lesser  money  to  do  the  defini- 
tion. This,  to  us,  is  absolutely  essential.  We  accept  the  responsibil- 
ity at  NASA  and  we  have  to  be  able  to  say  "no,"  when  we  can't  get 
proper  allocation  in  the  0MB  or  the  Congress  and  we  have  to  have 
that  restraint.  It  is  crucial  that  we  do  that  and  we  have  a  process 
for  defining  it. 

We  also  have  to  have  proper  contingency  planning  up  front.  Be- 
cause we  generally  fund  programs  when  they  start  at  very  low 
levels,  we  don't  have  room  for  contingency  planning  and  parallel 
paths.  Later,  when  we  get  into  trouble,  there  is  money  available  for 
parallel  paths  processing,  but  later  in  the  program  time  is  an 
enemy,  not  a  friend.  Because  we  don't  have  time  to  solve  problems 
later  in  the  program  as  we  just  have  on  the  Alternate  Turbopump, 
it  costs  extra  money. 

So,  again,  we  say  we  should  define  what  we  need  up  front.  If  we 
can't  get  the  resources  up  front,  we  must  have  the  restraint  to  say 
we  can't  proceed,  and  will  start  some  other  program  or  wait  until 
we  have  funds  available.  It  is  crucial. 

Another  aspect  that  we  must  have  is  what  we  call  a  "red/blue" 
cost  analysis.  We  cannot  just  have  the  program  that  is  an  advocate 
of  getting  a  project  started  coming  up  with  costs.  Right  at  the  initi- 
ation of  a  program,  we  must  have  an  independent  cost  assessment 
to  validate  the  program  costs.  And  as  you  so  aptly  pointed  out,  we 
must  have  life  cycle  costing.  It  is  not  acceptable  for  NASA  to  go 
forward  with  just  development  costs;  but  we  must  give  the  White 
House  and  the  Congress  a  clear  view  of  the  operations  costs,  the 
production  costs,  the  maintenance  costs  so  that,  later  on  in  the  pro- 
gram, there  aren't  surprises. 

And  we  at  NASA  have  to  be  prepared  to  say  if  we  are  going  to 
show  the  big  number  and  we  can't  get  the  program  going,  it  is 
okay.  It  is  okay. 


PROGRAM  MANAGEMENT  COUNCIL 

Finally,  we  have  to  set  up  a  process  within  NASA  where  we  can 
have  a  review  authority  for  approval  to  proceed.  As  you  will  see  in 
our  formal  testimony  we  submitted,  we  are  proposing  setting  up  a 
Program  Management  Council  made  up  of  the  Center  Directors 
and  the  Program  Associate  Administrators.  All  these  issues  would 
be  brought  forward  to  the  Council  and  we  would  have  a  go-/ no-go 
decision  before  we  even  go  forward  to  the  White  House  and  the 
Congress.  So  we  must  meet  criteria  before  proceeding;  and  we  must 
have  adequate  funding  for  the  initial  definition  and  that  is  prob- 
ably the  most  important  thing  we  can  do. 

The  second  point  involves  the  program  start-up.  We  must  have 
clear  delegation  of  authority  and  accountability,  and  we  can't  have 
diffuse  management.  And  on  a  number  of  the  programs  we  have 
not  had  that. 

With  regard  to  performance  and  procurement,  we  must  incenti- 
vize  our  contractors  to  perform  and  not  just  win  the  contracts.  To 
do  this  we  have  to  have  the  appropriate  contract  type;  in  some 
cases  it  is  appropriate  to  have  a  fixed-price  type  contract  and  in 
other  cases  cost  type  contract  is  appropriate.  But  most  importantly, 
we  believe  at  NASA  that  we  should  measure  the  contractors  on  the 
end  product-performance — does  it  work  on  orbit?  Did  it  come  in 
within  cost  and  schedule? — and  not  on  interim  progress.  So,  we  are 
proposing  in  our  procurement  reforms  that  we  go  to  a  provisional 
fee  and  that  the  fee  not  be  earned  until  the  contract  is  complete 
and  we  see  where  we  are. 

And,  at  the  end  of  the  contract,  if  the  contractor  has  performed, 
they  deserve  to  have  a  significant  fee.  If  they  have  not  performed, 
we  are  proposing  that  in  certain  cases  all  fee  be  turned  back  to  the 
Government  and,  in  other  cases,  that  negative  fee  be  paid.  And  we 
will  be  pleased  to  outline  those  to  you  as  we  go  along  here.  But  pro- 
visional fee  is  crucial  because  then  contractors  will  understand  you 
can't  just  bid  to  win.  There  is  a  consequence  of  low  balling  and  that 
consequence  could  be  loss  of  complete  profit  or  even  losing  profit 
on  a  contract. 

Another  thing  that  we  have  to  make  clear  to  our  contractors  is 
that  when  we  award  contracts,  those  procurements  will  be  awarded 
based  upon  prior  performance  in  addition  to  future  promises.  There 
must  be  a  balance  and  we  can't  go  on  saying  everything  will  be 
okay  if  a  contractor  hasn't  performed  over  the  years. 

There  is  another  issue  we  have  to  deal  with  in  the  NASA  pro- 
curement system.  Because  we  do  not  have  a  process  where  we  can 
correct  deficiencies  before  negotiation,  we  are  selecting  contractors 
with  known  deficiencies  and  proposals  so  after  the  contract  is 
awarded  the  deficiencies  and  the  base  price  goes  up  from  the  bid. 
That,  too,  must  be  worked  through.  Given  that  we  have  those  first 
three  reforms,  we  must  have  proper  training  in  the  systems  we  are 
executing  for  the  contractors  and  the  NASA  personnel. 

Once  the  contract  gets  started  we  must  baseline  that  contract. 
We  must  have  metrics  to  measure  NASA  and  the  contractors  and 
we  must  look  back  and  forward.  Here  is  what  I  mean.  Starting  this 
year  we  are  going  to  have  Program  Commitment  Agreements. 
Those  are  contracts  between  myself  and  each  of  the  Program  Asso- 


date  Administrators  which  clearly  define  what  that  contract  is  at 
the  start  of  the  year,  and  we  will  measure  the  Associate  Adminis- 
trator's and  NASA's  performance  as  to  how  well  they  are  monitor- 
ing and  controlling  requirements  growth. 

In  addition  to  that,  we  will  measure  the  contractors  and  see  how 
well  they  are  performing  and  this  data  will  be  available  for  us  to 
see  and  measure  as  we  go  through  each  year.  That  is  looking  back- 
wards, but  looking  forward  is  almost  as  important.  We  do  not  have 
a  system  in  place  at  NASA  which  gives  us  early  warning  signals  of 
problems.  So  we  are  committed  to  setting  up,  and  are  in  the  proc- 
ess of  setting  up,  an  independent  cost  assessment  team  and  we  are 
staffing  it  up  to  the  proper  levels.  This  team  will  be  in  place  from 
the  day  we  have  a  concept  idea  for  a  program  all  the  way  through 
launch  and  operations. 

In  parallel  with  that,  as  we  look  forward  in  projecting  what  the 
costs  are  going  to  be,  we  are  going  to  have  a  much  better  contract 
forecasting  system.  The  IG  has  sent  me  a  recommendation  that  our 
present  533  contractor  reporting  system  does  not  give  us  a  proper 
set  of  measurements  so  that  we  can  understand  the  optimism  or 
conservatism  in  those  numbers.  We  will  require  and  train  our  con- 
tractors to  put  their  assumptions  right  on  the  front  so  we  will 
know  whether  there  is  schedule  slack  in  the  plan.  We  will  know 
whether  assessments  on  drawing  counts  are  correct;  we  will  know 
whether  they  are  optimistic  assumptions  so  we  can  get  some  basis 
of  understanding  on  whether  we  are  going  to  have  overrun  or  un- 
derrun  in  the  contract.  Those  are  very  essential. 

Finally,  based  upon  those  measurements,  we  are  planning  a 
"yellow  light"  trigger  system.  When  we  see  an  indication  of  a  prob- 
lem it  will  come  to  the  Program  Management  Council  where  we 
will  have  to  make  a  decision  as  to  whether  to  terminate  or  rebase- 
line  a  program.  I  want  to  repeat  that.  NASA  has  to  have  the  abili- 
ty to  make  a  decision  to  terminate  or  rebaseline  a  program  if  it 
looks  like  it  is  going  out  of  control.  And  this  could  happen  for  a 
couple  of  reasons. 

First,  requirements  growth.  That  would  be  a  NASA-induced 
problem.  Second,  overrun  from  a  contractor,  and,  third,  major  pro- 
gram changes.  If  you  take  a  look  at  the  Mars  Observer  as  an  exam- 
ple, that  started  out  as  a  low-cost  multiple  spacecraft  program  that 
shifted  into  a  one-spacecraft  program.  It  started  out  at  a  low  cost 
and  had  we  had  this  "yellow  light"  system  we  could  have  made  a 
decision. 

Another  example  is  the  Transfer  Orbital  Stage,  which  started 
out  at  $30  million  and  ended  up  at  $200  million,  and  the  require- 
ments kept  changing.  It  started  out  as  a  commercial  system  on  the 
shuttle  before  Challenger.  That  did  not  have  the  safety  require- 
ments. As  we  went  through  Challenger  we  upgraded  safety  ele- 
ments and  made  it  a  different  machine;  then,  we  put  it  on  a  com- 
mercial launch  system.  Had  we  had  this  trigger  system,  we  could 
have  made  a  decision  after  spending  tens  of  millions  to  go  a  differ- 
ent way.  Again,  coming  to  the  Program  Management  Council  with 
independent  cost  assessments  is  essential  to  dealing  with  the 
issues. 


8 

Finally,  two  years  and  one  year  before  the  launch  of  any  major 
spacecraft  program  we  intend  to  have  a  Mission  Review  to  estab- 
lish the  validity  of  that  program. 

Mr.  Chairman,  the  NASA  team  before  you  is  prepared  to  commit 
to  the  following.  We  will  not  bring  programs  forward  to  the  Con- 
gress or  the  White  House  for  development  which  have  not  been 
fully  defined. 

We  will  terminate  contracts  for  cause. 

We  will  implement  a  revised  award  fee  policy  which  will  require 
a  return  of  fee  by  contractors  whose  products  and  procurement 
plans  do  not  meet  stated  objectives. 

We  will  not  allow  requirements  to  grow  so  that  we  build  gold- 
plated  systems  or  allow  contractors  to  "get  well." 

We  will  deliver  programs  relevant  to  the  American  people. 

I  believe  that  each  of  the  senior  managers  before  you  has  specific 
"lessons  learned"  on  the  programs  we  will  discuss  today. 

I  hope  the  Committee  will  give  them  an  opportunity  to  outline 
those  observations  and  their  views  as  to  the  importance  of  the 
management  and  procurement  remedies  which  we  have  generated 
by  the  employees  across  NASA. 

Mr.  Chairman,  the  cost  growth  in  the  NASA  programs  we  will 
discuss  today  represents,  to  a  large  extent,  history.  While  we 
cannot  rewrite  that  history,  we  must  understand  it  if  we  are  to  im- 
prove our  future  program  management.  With  this  in  mind,  we  are 
moving  forward  with  a  series  of  reforms  and  are  committed  to 
their  successful  implementations.  We  must  provide  our  people  with 
the  best  tools  we  can. 

When  proven  in  pilot  programs,  we  expect  the  reforms  we  have 
proposed  today  will  do  just  that,  but  in  the  final  analysis,  however, 
we  will  be  judged  not  only  on  the  reforms  we  put  in  place,  but  on 
how  well  we  execute  our  programs. 

We  solicit  your  advice  on  these  or  any  additional  measures  we 
might  take.  The  Congress  and  the  American  people  deserve  fiscally 
responsible  management  of  the  Nation's  civil  space  and  aeronau- 
tics programs. 

It  is  the  intent  of  the  entire  NASA  team  to  be  good  stewards  of 
that  program.  I  remain  very  proud  of  that  team  and  the  dedication 
they  have  given  to  the  American  public  over  the  last  decades.  I  am 
confident  they  will  continue  to  merit  your  respect  in  the  decades  to 
come. 

I  will  be  pleased  to  respond  to  any  questions  you  may  have  at 
this  time.  Thank  you  very  much. 

[The  information  follows:] 
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Statement  of 

Mr.  Daniel  S.  Goldln 

Administrator 

National  Aeronautics  and  Space  Administration 

before  the 

Subcommittee  on  VA,  HUD,  and  Independent  Agencies 

Committee  on  Appropriations 

United  States  House  of  Representatives 

We  have  come  here  today  to  talk  about  problems  and 
hopefully,  solutions,  with  respect  to  cost  growth  in  NASA 
programs.   The  problems  need  to  be  put  in  perspective.   NASA  and 
our  industry  team  are  made  up  of  outstanding  people.   They  are 
dedicated,  hard  working,  and  want  to  ensure  that  NASA's  programs 
are  successful.   These  outstanding  individuals  have  not  failed  in 
their  guest;  in  some  Instances,  our  aging  systems  have  failed  to 
support  them  in  times  of  change.   We  must  devote  our  energies  to 
resolving  this  basic  issue  if  we  are  to  enable  them  to  be 
successful  in  these  endeavors  that  are  so  critical  to  this 
country's  future. 

This  past  December,  the  General  Accotinting  Office  published 
a  report  on  NASA  Program  Costs.   Data  was  collected  from  29 
programs.   Almost  all  of  the  29  programs  reviewed  required 
substantially  more  funding  than  the  initial  estimates  provided  to 
Congress.   Changes  in  estimates  ranged  from  a  44 -percent  decrease 
to  a  426-percent  Increase  over  the  initial  estimates,  for  a 
variety  of  reasons.   To  cite  only  a  few  programs.   Mars  Observer 
showed  an  85 -percent  increase,  the  Advanced  Solid  Rocket  Motor  a 
91-percent  Increase  and  the  Alternate  Turbopumps  a  183 -percent 
increase.   Out  of  the  29  programs  reviewed,  the  average  delay  for 
the  12  progreuns  launched  was  nearly  4  years,  44  months. 

I  could  discuss  in  detail  why  these  problems  occurred  and 
cite  such  reasons  as  progreun  and  funding  Instability,  unrealistic 
contractor  proposals  and  estimates,  and  over  optimism.   There  are 
valid  reasons  for  increases  in  certain  estimates.   It  should  be 
recognized  that  estimates  increased,  for  a  number  of  the  programs 
cited  in  the  GAO  report,  as  a  result  of  the  Challenger  accident. 
The  accident  caused  some  missions  to  be  delayed  by  several  years. 
Other  program  estimates  had  to  be  changed  because  the  spacecraft 
were  taken  off  the  Shuttle  and  launched  on  expendable  launch 
vehicles.   Others  were  affected  by  the  decision  to  replace  the 
liquid  fueled  upper  stage  propulsion  system  with  a  solid- fueled 
system.   In  some  Instances,  I  believe,  growth  occurred  because 
program  responsibility  and  accountability  were  not  sufficiently 
clear. 
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But  when  all  Is  said  and  done,  clearly,  the  responsibility 
and  accountedjlllty  is  ours.   The  American  public  looks  to  KASA  to 
implement  and  manage  civil  space  and  aeronautics  programs. 
It  has  been  well  said  that  responsibility  is  a  \inique  concept. 
It  can  only  reside  and  inhere  in  a  single  individual.   One  may 
share  it  with  others,  but  one's  portion  is  not  diminished.   One 
may  disclaim  it,  but  one  cannot  divest  himsel£  or  herself  of  it. 
Even  if  one  does  not  recognize  it  or  admit  its  presence,  he  or 
she  cannot  escape  it.   If  responsibility  is  rightfully  one's  own, 
no  evasion  or  ignorance,  or  passing  the  blame  can  shift  the 
burden  to  someone  else. 

This  past  week,  I  anno\jnced  a  major  reorganization  at  NASA 
that  I  feel  will  not  only  streeunline  the  management  of  our  major 
programs  but  improve  and  shorten  the  decision  process.   Mission 
to  Planet  Earth,  Planetary  Science  and  Astrophysics,   and  Life 
and  Microgravity  Sciences  and  Application  now  report  directly  to 
the  Administrator.   Rather  than  having  billion  dollar  progreuns 
managed  at  the  division  level  within  a  large  organization,  we  now 
have  the  decision  process,  the  responsibility  and  the 
accountability  clearly  established  --a  first  step,  but  we  have  a 
long  way  to  go. 

Last  summer  we  initiated  an  intensive  internal  NASA  review 
with  "Red  and  Blue"  teams  and  institutional  teams  looking  at  all 
our  programs,  as  well  and  how  the  Agency  does  its  business.   The 
Red  and  Blue  teams  identified  areas  of  significant  cost  savings. 
In  a  similar  fashion,  they  and  the  institutional  teams  identified 
a  number  of  weaknesses  in  existing  program  management  and 
procurement  practices  that  have  contributed  to  the  problem  we  are 
here  to  discuss  today.   Their  efforts  have  in  turn,  identified 
remedies  that  are  the  basis  for  the  reforms  I  will  discuss  today. 

In  this  era  of  fiscal  austerity  and  the  attending  emphasis 
on  maximizing  the  return  on  investment  of  each  federal  dollar, 
program  control  and  procurement  activities  must  be  streamlined 
and  improved.   We  must  try  to  provide  our  people  with  the  best 
tools  we  can,  but,  in  the  final  analysis,  we  will  be  judged  not 
only  on  the  reforms  we  put  in  place,  but  on  how  well  we  execute 
our  programs. 

Let  me  state,  Mr.  Chairman,  the  sources  of  cost  growth  in 
NASA  programs  are  complex.   These  problems  will  demand  remedies 
which  are  not  easily  identified  and  implemented;  otherwise,  such 
remedies  would  already  be  in  place.   Many  of  the  procurement  and 
management  challenges  which  face  NASA  are  confronted  Government - 
wide.   Some  reforms  will  involve  regulatory  changes;  perhaps, 
ultimately,  statutory  measures  will  be  needed.   However,  we  are 
taking  deliberate  steps  now  to  institute  a  number  of  significant 
reforms,  which  are  outlined  below.   These  changes  come  from  all 
levels  and  from  all  across  NASA  and  take  advantage  of  the 
experience  and  best  judgement  of  those  individuals  who  must 
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Implement  our  programs.   Mr.  Chairman,  I  believe  this  hearing  is 
an  excellent  forum  to  openly  discuss  issues  surro\inding  cost 
growth.   I  look  forward  to  the  Committee's  review  of  our  reform 
measures;  we  also  stand  ready  to  listen  to  recommendations  which 
the  Committee  may  have. 

MaNAGKMENT  KEFORM 

Prooram/Proiect-  pi»nnHnq 

Important  policy  changes  in  support  of  improved  program/ 
project  planning  are  being  undertaken.   These  measures  are 
designed  to  ensure  that  commitments  are  met,  and  that  NASA 
has  a  full  understanding  of  requirements  before  initiation 
of  the  final  design  and  fabrication  phases,  and  that 
requirements  are  firmly  set  prior  to  initiating  of  these 
phases.   Towards  this  end,  we  would  like  the  help  of  this 
Committee  so  that  we  might  fund  future  concept  design 
studies  more  robustly.   By  achieving  a  full  understanding  of 
the  original  requirements  and  preventing  their  growth  during 
design  and  feOsrication,  the  need  to  make  changes  in  the 
program  baseline  and  contract  can  be  minimized  and  cost 
increases  can  be  accommodated  within  program  reserves. 

Program  Commitment  Agreements 

Program  Commitment  Agreements  (PCA's)  are  being  established 
for  all  significant  NASA  programs  and  projects.   PCA's  are 
two-way  agreements  between  the  NASA  Administrator  and  the 
Progreim  Associate  Administrator,  which  define  the  program 
objectives,  areas  of  exceptional  risk,  internal  NASA 
agreements,  external  agreements,  and  commitments  (Including 
resources  and  technical  and  schedule  milestones) .   These 
definitions  form  the  bo\indary  conditions  and  assumptions  for 
major  programs  and  projects,  and  identify  and  commit  all 
parties  to  the  agreement. 

Program  Management  Coxincil 

A  Senior  Progreun  Management  Council  chaired  by  the  Deputy 
Administrator  with  senior  Headquarters  and  Center  Director 
membership  is  also  being  established.   The  Council  will 
provide  an  Agency- level  forum  for  addressing  strategic 
planning,  go-ahead  approvals,  and  implementation  for  all 
major  Agency  programs.   It  will  assure  that  the  Agency 
functions  as  an  integrated  system  in  planning  its  mission  to 
meet  its  commitments  within  available  resources. 

Independent  Cost  Estimating 

In  order  to  strengthen  cost  estimating,  independent 
estimates  will  be  reported  for  major  programs,  by  the  Office 
of  the  Comptroller  to  the  Deputy  Administrator  for  review 
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and  reconciliation  with  program  office  estimates.   Oversight 
is  expected  to  siibstantially  Increase  as  the  Agency 
increases  the  depth  and  frequency  of  required  reviews. 
NASA' s  Cost  and  Economic  Analysis  Bramch  is  actively  seeking 
additional,  qualified  staff  for  the  expected  workload.   By 
providing  NASA  management  with  independent  estimates 
throughout  the  entire  life  of  a  project,  this  function 
should  enhance  the  Agency's  fiscal  controls  and  aibility  to 
respond  to  changes  in  a  more  informed  and  rapid  manner.   By 
minimizing  surprise,  program  stability  will  improve  and  the 
potential  for  cost  and  schedule  growth  will  be  reduced. 

Contractor  Reporting 

During  the  past  several  months,  NASA  has  conducted  an  In- 
depth  review  of  the  methodology  for  analyzing  contractor- 
reported  costs  on  major  supply  and  services  contracts.   The 
review  team  validated  the  concept  of  cost  reporting  noting 
that  when  the  data  received  from  the  contractor  is  conqplete, 
accurate,  on- time  and  properly  structured,  the  NASA 
Financial  Management  Reports  (NASA  Form  533)  should  meet  the 
needs  of  the  project,  financial  and  procurement  managers  as 
a  cost  performance  management  tool. 

There  were,  however,  several  problem  areas  noted  In  the 
report.   There  is  a  lack  of  understanding  of  the  roles  and 
missions  of  many  participants  in  the  NASA  Form  533  process 
that  can  degrade  the  usefulness  of  the  report,  some  NASA 
contractors  do  not  have  a  clear  understanding  of  their  roles 
and  responsibilities  with  regard  to  submission  of  financial 
and  program  control  data,  and,  there  is  a  need  for  training 
of  the  developers  and  users  of  the  report  data  to  assure 
appropriate  structure,  depth  and  usefulness  of  the  data. 

NASA  has  established  a  program  that  will  define  the 
organizational  alignment  and  accountability  necessary  to 
effectively  manage  the  financial  performance  of  NASA 
contracts.   Additionally,  training  programs  are  being 
developed  for  government  and  contractor  personnel  that  will 
assure  consistent  financial  reporting  and  analysis  is 
con^leted  in  a  timely  manner.   The  NASA  Contractor  Finance 
and  Accounting  Branch  has  been  tasked  with  assuring  that 
personnel  are  adequately  trained,  that  contractor  reports 
con^ly  with  governmental  standards,  and  that  NASA  personnel 
use  the  best  techniques  to  review  and  report  contractor 
progress  to  progreun  management.   This  task  is  being 
accon^lished  through  systematic  training  and  audits  of  work 
products  at  NASA  Headquarters  and  Field  Centers. 

In  addition,  the  contractors  will  be  required  to  indicate  on 
their  "533"  submittals  the  assumptions  that  were  used  in 
formulating  the  report.   These  will  include  such  factors  as 
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schedule  margins  assumed,  drawing  preparation  euid  testing 
time,  time  allocated  for  replacement  of  critical  con^onents, 
and  other  ass\is^tlons  essential  to  ensuring  the  credibility 
of  the  submittals. 

Mission  Reviews 

In  January  1993,  an  independent,  external  review  of  the 
Hijbble  Repair  Mission  was  Initiated.   This  Is  the  first  step 
In  standardizing  mission  reviews  at  Intervals  of  two  years 
and  one  year  prior  to  launch  for  all  NASA  programs  which 
meet  the  funding  threshold  for  submission  of  a  Program 
Status  Report  to  Congress.   These  reviews  will  be  tailored 
to  the  mission-critical  elements,  focusing  on  the  adequacy 
of  hardware  and  software,  detailed  operations,  and 
processing. 

Metrics  Process  Action  Team 

A  Metrics  Process  Action  Team  (MPAT)  has  been  formed  to 
develop  an  Agency-wide  measurement  system  that  will  support 
senior  managers  and  the  entire  NASA  teeun  in  evaluating 
performance  and  improving  processes.   The  MPAT  has  members 
from  all  major  fxinctional  offices,  programs,  and 
representative  field  centers.   The  purpose  of  the  NASA-wide 
metrics  program  is  to  Identify  key  performance  measures  and 
estaQ}llsh  a  "corporate"  tracking  system  for  these  measures. 
The  MPAT  has  identified  ten  areas  for  NASA-wide  measurement 
and  established  procedures  for  collecting,  analyzing,  and 
reporting  data.   An  internal  pilot  program  will  test  the 
validity,  relevance,  and  effectiveness  of  the  metrics. 

PROCDREMENT  REFORM 

In  support  of  NASA's  management  reform  initiatives,  a  series 
of  concurrent  procurement  reforms  are  being  luider taken. 

Incentive  Contracting 

Approximately  76%  of  NASA's  contract  dollars  are  obligated 
on  Award  Fee  Contracts.   These  contracts  have  traditionally 
been  a  preferred  contract  type,  allowing  close  Interchange 
and  Involvement  by  NASA  technical  personnel  with  their 
contractor  counterparts.   However,  recent  NASA  programs 
managed  under  Award  Fee  Contracts  have  come  under  public 
scrutiny  which  has  highlighted  the  fact  that,  while  Cost 
Plus  Award  Fee  (CPA)  contracting  offers  great  benefits, 
there  is  also  substantial  room  for  In^rovement.   An 
intensive  internal  NASA  review  has  been  conducted  which  has 
identified  numerous  weaknesses,  including: 

#  too  much  emphasis  on  interim  progress;  too  little  on 

end  products; 
9  fees  too  often  earned  before  the  results  are  seen; 
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#  too  little  en^hasls  on  cost; 

#  perception  by  evaluators  that  ratings  of  contractors 
are  self -evaluations,  with  result  that  ratings  are  not 
objective  evaluations  of  actual  contractor  performance; 

#  needless  Inconsistency  among  the  Centers; 

#  poor  communication  with  contractors; 

#  Inadequate  training  of  participants; 

#  perception  by  Industry  that  ratings  and  fee  payments 
take  too  long;  and 

#  perception  by  Government  personnel  that  the 
administrative  process  Is  too  burdensome. 

As  a  result  of  these  reviews,  and  In  response  to  concerns  by 
the  NASA  Administrator  and  Congress  about  "contractor 
performance, "  NASA  policy  on  Incentive  contracting  Is 
undergoing  a  vigorous  restructuring.   First,  emphasis  on 
selection  of  the  appropriate  type  of  contract,  considering 
end  product,  contractor  risk,  technical  unknowns,  cost 
uncertainties  and  other  key  factors.  Is  pareunount.   When  an 
Award  Fee  contract  Is  determined  to  be  appropriate, 
performance  Incentives  must  be  encouraged,  with  es^hasls  on 
the  end  product  delivery  imd  performance  rather  than  Interim 
progress. 

A  new  NASA  Incentive  Contracting  (Award  Fee)  policy  has  been 
developed  and  will  be  tested  beginning  this  year.   The 
policy  Includes  parameters  for  award  fee  negotiation  and 
Includes  opportunities  for  contractors  to  earn  higher  than 
"normal"  NASA  fees,  yet  emphasizes  cost  and  technical 
performance  through  the  use  of  clarified  award  fee 
procedures.   The  policy  provides  uniform  scoring  categories 
throughout  the  Agency,  emphasizes  timely  payment  of  Interim 
earned  award  fees,  and  includes  significant  financial 
penalties  under  certain  non-performance  circumstances.   The 
policy  has  been  reviewed  by  Industry  trade  associations  and 
the  NASA  Industry  Process  Action  Team.   Currently  it  is 
NASA's  Intent  to  implement  the  Award  Fee  policy  on  new 
procurements  and  to  monitor  progress  and  implement 
Improvements  as  necessary  during  the  1993-1996  test  period. 

Parallel  Negotiation  of  Contracts 

NASA's  current  process  In  Source  Selection  is  to  select  an 
"apparent"  successful  offeror  and  then  negotiate  the  final 
contract  with  that  one  offeror.   NASA  is  exploring  a  method 
for  the  Source  Selection  Official  to  select  a  successful 
contractor  after  negotiation  of  final  contracts  with  all 
offerors  in  the  con^etltlve  range.   NASA  plans  to  test  this 
approach  on  selected  procurements  to  determine  the  benefits 
and  problems  of  such  an  approach  in  supporting  cost  realism, 
negotiation  effort  and  process  time.   The  results  of  this 
test  will  be  reviewed  and  evaluated  at  the  end  of  1993. 
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Contract  Management  Improvement 

Contract  administration  has  been  identified  as  an   Agency 
material  weakness  \inder  provisions  o£  the  Federal  Managers 
Financial  Integrity  Act.   A  multifaceted  program  o£ 
corrective  action  has  been  developed,  the  implementation  of 
which  is  expected  to  require  an  extended  period  of  time  to 
address  the  problem,  which  has  the  following  features: 

•  improved  subcontract  pricing  and  management; 

#  more  effective  utilization  of  contract  administration 
services  obtained  from  Department  of  Defense; 

#  increased  Headquarters  management  focus  through 
the  establishment  of  a  Procurement  Contract 
Management  Division; 

O  allocation  of  additional  personnel  to  the  contracting 
management  function  at  Headquarters  and  the  Field 
Centers;  and, 

•  im  Agency-wide  training  program  in  contract  and 
subcontract  management. 

Contractor  Metrics 

I  have  directed  that  an  effective  reporting  system  be 
established  to  provide  an  overview  of  Government/Contractor 
performance  on  key  NASA  programs.   As  lead  on  this  team,  the 
Procurement  representatives,  working  with  Headcjuarters 
Technical  Offices,  Center  and  Industry  representatives, 
developed  a  metrics  reporting  process.   Using  existing  data, 
appropriately  staffed  through  the  Program  Offices,  NASA's  30 
largest  contracts  will  be  semiannually  reviewed  to  measure 
progress  in  key  areas  including  cost  control  and  technical 
performance. 

The  system  will  also  reflect  requirements  and  cost  growth 
generated  by  the  NASA  progrsun  changes.   In  conjunction  with 
the  Program/Project  Management  improvement  initiative,  these 
metrics  will  help  identify  contracts  which  should  be 
reviewed  for  performance  problems  and  consideration  for 
cancellation.   Four  contracts  have  been  Identified  as  test 
cases  and  the  first  report  on  these  contracts  are  currently 
being  evaluated.   Based  upon  the  data  usefulness  with 
appropriate  clarifications,  it  is  anticipated  the  first  full 
report  on  the  top  30  contracts  will  be  completed  by  the  end 
of  1993. 
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Mid-Range  Procurement  (Pilot  Test  Program) 

Under  the  Federal  Acquisition  Regulations  there  are  in 
essence  two  classes  of  procurement;   "small"  purchases  (less 
than  $25,000)  and  "large"  purchases  (greater  than  $25,000). 
Small  purchases  are  accontpllshed  relatively  quickly,  with 
limited  paperwor]c  and  processing  time.   Large  purchases  are 
subject  to  extensive  requirements,  including  lengthy 
solicitation  Requests  for  Proposal  documents,  adding  time 
and  cost  to  the  processes. 

In  initiating  the  Mid-Range  procurement  initiative,  it  Is 
NASA's  Intent  to  develop  a  third  category  of  procurement- - 
those  between  $25,000  and  $500,000.   The  reform  would  limit 
the  documentation  requirements  and  the  length  of  the 
contract  Itself,  thereby  shortening  the  procurement  process 
and  ma)cing  it  easier  and  less  costly  for  small  businesses  to 
participate  in  Government  procurement.   These  procurements 
would  be  set  aside  for  small  business.   The  reform  also 
includes  use  of  electronic  bulletin  boards  to  shorten  the 
publication  time  for  such  procurements.   To  enact  such 
changes  in  a  pilot  test  program  requires  statutory 
authority,  which  was  not  granted  during  the  102nd  Congress. 
NASA  is  currently  wor)cing  with  the  Office  of  Federal 
Procurement  Policy  (OPPP)  to  conduct  a  pilot  test  program  at 
one  NASA  Center  beginning  this  spring  1993. 

Grants  Process  Improvement 

An  early  success  in  procurement  reform,  the  NASA  grants 
process,  was  evaluated  by  the  primary  technical  offices  and 
a  small  team  of  procurement  professionals  in  the  fall  of 
1991.   At  that  time  the  contracts  office  had  a  bac)clog  of 
over  500  grants  and  was  taking  an  average  of  103  days  to 
process  an  action.   Through  NASA  internal  process  changes, 
the  bac)clog  was  eliminated  and  the  grant  award  process 
streamlined  so  that  grant  awards  now  average  13  days. 

Small  Disadvantaged  Business  (SDB)  Program 

NASA  has  a  commitment  to  award  8%  of  Its  contract  dollars  to 
Small  Disadvantaged  Business  by  FY  1994.   To  meet  this 
commitment,  NASA  Procurement  has  teamed  with  the  NASA  Small 
Business  Office  in  identifying  ways  in  which  SDB  contracting 
can  be  encouraged.   This  reform  activity  has  encoiqpassed  a 
spectrum  of  activities  including  clarification  of  contractor 
reporting  procedures  and  frequency,  to  wor]cing  with  the  NASA 
technical  offices  to  provide  them  with  current  data  on  their 
SDB  prime  and  subcontract  activities. 

A  Determination  and  Finding  allowing  NASA  to  set  aside 
identified  procurements  for  SDB's  has  been  signed  and  the 
new  acquisitions  are  in  progress.   NASA  program  and 
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procurement  offices  are  more  carefully  screening  their 
requirements  to  Identify  SDB  opportunities  In  prime 
contracts  as  well  as  setting  tough  goals  for  subcontracting. 

This  reform  has  already  reaped  benefits.   The  FY  1992 
contract  dollars  for  SDB's  totalled  7.2%  of  total  contract 
dollars  and  It  Is  projected  that  the  8%  goal  will  be  met  In 
FY  1994.   In  conjunction  with  the  8%  goal,  the  Small 
Business  Office  has  Initiated  numerous  activities.  Including 
more  outreach  and  customer  orientation,  to  assist  In 
Identifying  qualified  SDB's  and  Increase  the  technical 
competency  of  such  businesses. 


Mr.  Chairman,  the  cost  growth  in  the  NASA  programs  we  will 
discuss  today  represents,  to  a  large  extent,  history.   While  we 
cannot  rewrite  that  history,  we  must  understand  it  if  we  are  to 
Improve  our  future  project  management.   With  this  in  mind,  we  are 
moving  forward  with  a  series  of  reforms,  and  are  committed  to 
their  successful  implementation.   We  solicit  your  advice  on  these 
and  any  additional  measures  we  might  take.   The  Congress  and  the 
American  people  deserve  fiscally  responsible  management  of  the 
Nation's  civil  space  and  aeronautics  programs.   It  is  the  intent 
of  the  entire  NASA  team  to  be  good  stewards  of  those  programs.   I 
remain  very  proud  of  that  team,  and  the  dedication  they  have 
demonstrated  to  the  American  pioblic  over  the  past  decades,  and  am 
confident  they  will  continue  to  merit  your  respect  In  the  decades 
to  come.   I  would  be  pleased  to  respond  to  any  questions  you  may 
have. 
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SPACE  STATION  PHASE  B  DEFINITION 

Mr.  Stokes.  Thank  you  very  much,  Mr.  Goldin.  Let  me  just  say 
at  the  outset  before  I  begin  my  questions,  I  very  much  appreciate 
the  very  candid  and  forthright  manner  in  which  you  have  made 
your  presentation  here  this  morning,  and  the  responsive  manner  in 
which  you  have  responded  to  some  of  the  concerns  that  we  have 
raised  with  you.  You  have  enumerated  for  us  a  number  of  reforms 
which  we  will  be  interested  in  perhaps  asking  some  questions 
about.  But  it  is  indicative  of  the  fact  that  you  have  obviously  given 
a  great  deal  of  serious  thought  and  attention  to  these  concerns  and 
I  appreciate  that. 

Now,  I  also  want  to  agree  with  you  about  having  sufficient  up- 
front money  for  definition,  and  that  would  cause  me  to  want  to  ask 
you  about  the  space  station.  I  understand  in  the  case  of  the  space 
station,  NASA  had  considerable  resources  for  the  phase  B  activity 
and  then  that  money  was  largely  misspent. 

Can  you  tell  us  how  much  did  NASA  spend  on  station  phase  B 
definition? 

Mr.  Goldin.  I  don't  remember  the  exact  number,  but  my  recol- 
lection is  somewhere  on  the  order  of  $500  million  and  I  would  have 
to  ask  Dick  Kohrs. 

Mr.  Kohrs.  The  exact  number  is  $596  million. 

Mr.  Stokes.  Is  it  correct  that  virtually  no  specifications  were 
completed  in  phase  B? 

Mr.  Goldin.  Dick,  could  you  help  with  that. 

Mr.  Stokes.  Mr.  Kohrs  has  the  history  of  that. 

Mr.  Kohrs.  With  a  little  bit  of  background,  we  did  spend  $596 
million  up  through  1985,  1986  and  1987  until  the  contracts  were 
awarded.  It  was  offset  somewhat  by  the  Challenger  accident.  We 
were  trying  to  get  the  program  kicked  off  in  1986  because  of  the 
Challenger  accident.  We  continued  to  do  phase  A  and  phase  B  and 
to  develop  the  RFPs  that  were  issued  to  the  contractors,  I  believe, 
in  early  1987. 

We  did  have  what  you  referred  to  as  a  specification  or  an  RFP. 
Now,  the  question  is  whether  it  was  adequate  or  incomplete.  I 
think,  as  the  program  went  on,  we  added  requirements  that  reflect- 
ed either  changes  that  we  made  or  changes  in  the  budget  profile. 
But  the  answer  is  that  we  did  have  a  specification.  It  probably  was 
not  totally  complete;  we  did  spend  the  $596  million,  and  it  was  offset 
somewhat  by  the  Challenger  accident  because  we  delayed  the  start 
of  the  program. 

Mr.  Stokes.  I  guess  the  question,  then,  is  can  you  really  justify 
the  expenditure  of  the  $596  million  under  those  circumstances? 

Mr.  Kohrs.  I  think  in  retrospect  we  were  prepared  to  proceed  in 
1986  with  Phase  C-D  contracts,  which  is  the  development  phase. 
We  kept  the  team  together  while  we  were  recovering  from  the  acci- 
dent and  to  keep  that  team  together,  we  spent  money  on  develop- 
ing RFPs.  We  spent  money  on  test  beds.  We  developed  test  beds  for 
the  technology  for  the  environmental  control  system  at  Marshall, 
for  the  propulsion  system  at  Johnson,  and  for  the  electrical  power 
system  at  Lewis.  So  we  did  spend  money  on  technology  develop- 
ment as  we  were  waiting  to  get  into  the  contract  awards  and  that 
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is  money  that  was  spent  more  on  civil  service  efforts  than  it  was 
with  the  prime  contractors. 

Mr.  Stokes.  Was  the  RFP  adequately  prepared,  would  you  say? 

Mr.  KoHRS.  If  you  go  back  to  1986  and  the  people  that  developed 
it,  the  people  involved  there  would  say,  yes.  As  you  look  back  six  or 
seven  years  later,  and  how  we  have  changed  the  Space  Station,  we 
have  had  some  deficiencies.  It  is  clear  that,  here  again,  we  could 
have  built  a  better  specification,  knowing  what  we  know  today. 
That  is  the  way  I  would  classify  it. 

NEW  FEE  PROVISION 

Mr.  Stokes.  Let  me  get  back  to  Mr.  Goldin.  Thank  you,  Mr. 
Kohrs. 

When  do  you  believe  you  will  have  the  new  fee  structure  in  place 
that  you  testified  about? 

Mr.  Goldin.  We  have  submitted  it  to  OFPP  for  approval  to  be 
released  in  the  Federal  Register.  We  believe  it  will  be  released  in 
early  April. 

Ms.  Lee.  Yes. 

Mr.  Goldin.  How  long  will  that  process  take? 

Ms.  Lee.  In  the  initial  release,  we  will  get  in  public  comments.  It 
will  be  out  for  about  30  days  for  comment.  We  will  review  those 
comments,  validate,  coordinate  and  individually  disposition  them, 
and  then  we  will  publish  in  trial  form.  So  we  are  probably  talking 
about  the  summer  timeframe  for  that. 

We  are,  however,  beginning  to  implement  parts  of  that  award  fee 
policy  in  new  contracts  as  they  come  up,  those  that  don't  need  sep- 
arate approval  or  change. 

Mr.  Stokes.  Mr.  Goldin,  you  talked  about  the  reform.  Let  me  ask 
you  about  the  Hubble  mirror  problem.  You  will  recall  that  my 
predecessor.  Chairman  Traxler,  asked  NASA  if  the  Hubble  con- 
tract contained  any  kind  of  a  warranty,  any  kind  of  contractor  li- 
ability. The  language  that  NASA  gave  the  committee  was  really, 
very  frankly,  very  shocking. 

I  want  to  read  that  language  to  you.  It  said,  "Except  as  provided 
in  this  clause,  and  the  exception  is  fraud,  lack  of  good  faith  or  will- 
ful misconduct,  except  as  provided  in  this  clause  and  as  may  be 
provided  in  the  schedule,  the  contractor  shall  have  no  obligation  or 
liability  to  correct  or  replace  articles  which  at  the  time  of  delivery 
are  defective  in  material,  or  workmanship,  or  for  any  other  reason 
not  in  conformity  with  the  requirements  of  this  contract." 

Now,  in  the  case  of  Hubble,  apparently  there  may  have  been 
some  fraud.  As  you  know,  this  issue  is  now  with  the  Justice  De- 
partment. But  the  point  is,  NASA's  standard  contract  language 
seems  to  suggest  that  the  contractor  can  deliver  virtually  any  prod- 
uct, and  even  if  it  doesn't  work,  he  will  still  get  paid. 

Also,  as  I  understand  it,  when  this  committee  attempted  to  have 
this  language  set  aside  and  let  NASA  come  up  with  an  alternative, 
we  were  strongly  opposed  by  your  general  counsel  who  suggested 
that  this  was  government-wide  contract  language  and  he  urged  us 
not  to  make  an  effort  to  fix  what  we  perceived  to  be  a  problem. 

So  the  question  is,  do  the  changes  you  are  about  to  promulgate  in 
the  Federal  Register  fix  this  language? 
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Mr.  GoLX)iN.  The  answer  is  I  believe  it  meets  the  intent  of  chang- 
ing that  language  in  the  sense  that  a  contractor,  like  the  Hubble 
contractor,  if  it  did  not  perform,  would  lose  its  entire  fee  that  was 
earned.  They  wouldn't  earn  a  nickel  of  profit.  That  was  not  the 
case  before  and  that  is  because  it  was  a  one-of-a-kind  contract. 

On  a  production  contract  not  only  would  the  contractor  lose  the 
fee,  but  they  would  lose  the  maximum  fee  that  they  could  have 
earned.  So,  for  example,  if  it  was  a  contract  where  there  was  a  15 
percent  maximum  earn  fee  potential  and  they  only  earned  7  per- 
cent, not  only  would  they  have  to  give  back  the  7  percent  that  they 
earned  to  NASA,  but  they  would  also  have  to  give  back  an  addi- 
tional 8  percent,  so  they  would  have  to  pay  NASA  negative  fee. 

I  believe  that  that  meets  the  intention  of  what  the  Committee 
had  been  talking  about.  I  don't  know  how  we  would  change  that 
language,  but  we  ought  to  go  take  a  look  at  that.  This  new  fee  pro- 
vision, I  think,  meets  the  intent  of  what  the  Committee  was  asking 
for. 

NEW  PROGRAM  STARTS 

Mr.  Stokes.  I  have  one  other  general  question,  then  I  am  going 
to  open  it  for  other  members  of  the  Committee  for  general  ques- 
tions. 

We  have  not  seen  many  NASA  new  starts  in  the  past  two  or 
three  years,  partly  because  of  the  impact  of  the  station  and  partly 
because  of  the  overall  budget  crisis,  but  I  venture  your  prediction 
in  the  1994  budget  might  have  one  or  two  new  starts  because  I 
think  we  both  agree  that  the  overrun  will  not  be  fixed  unless  it  is 
fixed  up  front,  as  we  have  already  discussed,  in  the  initial  estimate 
and  the  RFP. 

The  question  is,  if  we  can  find  the  money  to  fund  any  new  pro- 
gram, that  program  cannot  start,  in  other  words  the  RFP  cannot 
be  released  until  the  Committee  gets  an  independent  cost  analysis 
from  GAO  or  CBO? 

Let's  say,  after  a  30  or  60-day  independent  look  at  those  numbers 
everything  seems  relatively  okay,  then  NASA  could  proceed.  Does 
this  sound  like  something  that  would  be  logical  and  reasonable  or 
something  that  you  would  be  willing  to  take  a  look  at? 

Mr.  GoLDiN.  Let  me  say  we  think  it  is  very  important  to  have  the 
trust  and  understanding  of  Congress  and  we  in  NASA  have  to  be 
willing  to  put  our  proposals  to  the  scrutiny  that  the  Congress 
would  give  to  us,  to  convince  the  Congress  we  are  going  in  the 
right  direction.  If  we  have  a  valid  process,  as  I  have  outlined,  it 
should  meet  the  scrutiny  of  outside  assessment  and  we  would  be 
prepared  to  stand  up  to  it. 

Mr.  Stokes.  Thank  you  very  much. 

Mr.  Lewis,  I  recognize  you. 

NASA's  contract  MANAGEMENT  DIFFICULTIES 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

Welcome,  Mr.  Goldin.  I  have  approached  this  hearing  with  no 
small  amount  of  trepidation  because  I  find  myself  very  concerned 
about  making  certain  that  a  foundation  is  laid  as  these  discussions 


21 

go  forward  so  that  we  can  continue  to  have  the  kind  of  bipartisan 
support  we  have  for  NASA  programs  on  the  Floor. 

There  has  been,  as  we  discussed  many  times,  an  astonishing  level 
of  support  for  NASA  in  spite  of  these  difficulties.  I  think  the  public 
sees  that  vision  that  NASA  is  all  about  and  desperately  wants  to 
continue  supporting  that  work. 

I  don't  use  GAO  as  my  source  for  all  discussions,  but  in  Decem- 
ber, as  the  Chairman  mentioned,  the  GAO  released  a  series  of  re- 
ports identifying  17  separate  Federal  programs  which  showed  high 
risk  for  scandal.  Unfortunately,  NASA's  contract  management  pro- 
cedures were  described  as  one  of  17  programs.  The  GAO  concludes 
that  one  of  the  specific  causes  of  NASA's  contract  management  dif- 
ficulties is,  and  I  quote,  "that  NASA  does  not  clearly  differentiate 
between  the  programs  that  it  must  do  and  the  programs  that  it 
should  do.  The  resulting  budget  planning  mismatch  means  that 
NASA  perpetuates  resource  shortaging  subjecting  its  programs  to  a 
recurring  annual  cycle  of  cutbacks." 

My  office  receives  any  number  of  newsletters  and  publications 
such  as  Space  News.  Occasionally,  these  publications  also  contain 
comments  from  NASA  officials  and  employees  which  might  lead 
one  to  believe  that  NASA's  funding  problems  are  almost  exclusive- 
ly the  result  of  congressional  micromanagement  and  underfunding 
of  programs. 

To  begin  with,  I  am  really  quite  interested  in  your  comments 
about  the  causes  of  this  budget  planning  mismatch.  Do  you  agree 
at  all  with  the  GAO's  assessment  regarding  NASA's  failure  to 
prioritize? 

Mr.  GoLDiN.  Let  me  start  by  saying  I  think  it  is  an  unfair  state- 
ment for  NASA  to  say  that  our  problems  are  due  totally  to  micro- 
management.  That  is  not  a  fair  statement.  Anyone  in  NASA  is  free 
to  talk  to  the  press,  and  I  think  it  would  be  inappropriate  for  the 
Administrator  to  tell  employees  what  to  say  and  what  not  to  say. 
But  this  Administrator  does  not  believe  that  NASA's  problems 
stem  solely  from  micromanagement  from  the  Congress.  I  don't 
think  that  that  is  a  valid  statement.  We  have  a  lot  that  we  control 
and  we  have  to  be  prepared  to  take  control  of  what  we  control  and 
I  will  come  back  to  a  statement  I  made  in  the  beginning.  If  the 
Congress  does  not  allocate  adequate  resources  to  NASA  to  perform 
a  program,  we  have  to  be  ready  to  stand  up  and  say  these  are  not 
adequate  resources  based  upon  our  analysis  and  we  can't  proceed. 
And  that  should  precipitate  a  discussion  that  should  take  place.  So 
that  is  the  first  statement  I  want  to  make.  The  second  statement,  I 
lost  part  of  your  question,  I  am  sorry.  Could  you  state  it  again? 

Mr.  Lewis.  I  guess  I  was  pursuing  your  reaction  to  micromanage- 
ment initially  and  I  believe  you  have  addressed  that  rather  direct- 
ly- 

Mr.  GoLDiN.  Clearly  there  is  a  give  and  take.  There  are  a  broad 
range  of  issues.  Let  me  also  add  that  I  believe  one  of  a  number  of 
issues  we  have  is,  when  the  budget  starts  getting  squeezed,  we  try 
to  reduce  the  cost  of  all  our  programs  and  stretch  them  out,  rather 
than  face  up  to  some  terminations,  as  the  Chairman  has  talked 
about.  That  leads  to  problems,  we  in  NASA  can't  just  say  the  Con- 
gress reduced  our  budgets  and  therefore  that  is  the  cause  of  the 
problem.  In  part  it  is;  but  NASA  must  come  back  and  say  these  are 
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not  legitimate  funding  levels  and  maybe  we  should  consider  termi- 
nation at  some  point  in  time. 

FUNDING  RESERVES 

Mr.  Lewis.  As  we  go  forward  with  these  discussions  today  per- 
haps you  can  provide  more  elaboration  on  the  success  or  failure  of 
your  blue-red  team  discussions. 

Mr.  GoLDiN.  Sure. 

Mr.  Lewis.  The  six  programs  we  are  discussing  today  involve 
highly  complicated  technologies.  When  the  Associate  Administrator 
testified  in  front  of  the  authorizers  earlier  this  month,  he  specified 
that  the  R&D  funding  for  each  major  program  is  budgeted  to  in- 
clude reserves.  These  reserves  are  included  to  cover  the  possible 
technical  challenges,  problems,  and  unforeseen  cost  growth. 

For  the  record,  could  you  help  this  Member  understand  the  proc- 
ess by  which  NASA  calculates  reserve  funding? 

Mr.  GoLDiN.  We  have  a  review  that  is  going  on  right  now,  but  let 
me  say  one  thing  right  here.  Reserve  is  a  number  that  is  put  into 
the  legitimate  program  funding  that  NASA  goes  forward  with  due 
to  the  very  nature  of  our  work,  as  you  said.  The  problem  we  have 
had,  I  think,  is  NASA's  responsiveness  to  the  Congress;  when  we 
have  budget  problems,  we  have  attempted  to  resolve  those  budget 
problems  by  taking  the  reserve  out  of  the  in-years,  and  pushing  it 
to  the  out-years. 

Now,  the  place  that  you  need  reserve  in  the  program  is  not  at 
the  end  of  the  program  when  there  is  maximum  certainty,  but  at 
the  front  of  the  program  where  there  is  maximum  chaos,  when  you 
have  problems.  If  there  is  one  thing  we  have  got  to  do  better  at 
NASA,  I  think  we  have  a  reasonable  system  in  place  for  establish- 
ing reserves;  but  we  have  got  to  properly  time  spread  those  re- 
serves. We  should  have  the  maximum  reserve  before  the  prelimi- 
nary design  review. 

When  you  get  to  critical  design  review,  you  have  to  allocate  re- 
serves, and  leave  some  in  the  outyears;  but  it  should  be  a  narrow- 
ing-down  function  not  a  building-up  ramp.  And  I  think  that  is  the 
major  issue  we  have  to  face  up  to.  So,  as  part  of  the  process  we  are 
undergoing  now  we  have  asked  the  directors  and  program  associate 
administrators  to  review  the  historical  record  of  how  we  spend  re- 
serves, and  then  play  that  against  what  we  are  doing.  So  we  don't 
have  a  complete  answer  right  now,  but  that  is  the  overall  approach 
I  think  we  have  to  take. 

Mr.  Lewis.  What  would  you  say  would  be  the  baseline  for  ade- 
quate reserves  in  any  of  the  six  programs  that  we  are  discussing 
today,  30  percent? 

Mr.  GoLDiN.  I  do  not  know.  Let  me  say  the  following:  If  you  don't 
have  adequate  definition  of  requirements,  if  you  don't  have  con- 
tractors motivated  to  perform  instead  of  just  winning,  if  you  don't 
have  a  system  in  place  that  can  control  requirements  growth,  there 
is  no  amount  of  reserve  that  you  can  put  in  to  protect  the  program. 
So  given  that  you  execute  the  proper  reforms  that  we  talked  about, 
I  then  think  it  is  appropriate  to  apply  reserves,  but  you  can't  apply 
reserves  if  you  have  tremendous  uncertainty.  How  can  I  apply  a  re- 


23 

serve  if  I  just  have  development  costs  and  I  don't  include  produc- 
tion costs? 

Mr.  Lewis.  When  we  are  proposing  so  many  programs,  there  is, 
to  say  the  least,  an  endless  requirement  for  funding. 

Mr.  GoLDiN.  Take  a  high  technology  program  like  the — I  will  just 
pick  a  program  and  I  will  give  you  a  set  of  assumptions  and 

Mr.  Lewis.  Like  turbopumps. 

Mr.  GoLDiN.  Alternate  Turbopump.  Had  we  done  the  things  we 
had  outlined  in  my  opening  testimony  and  thoroughly  worked 
them  through,  I  would  say  that  an  adequate  reserve  might  be  on 
the  order  of  20  to  25  percent  because  that  is  a  very  high  technology 
effort  and  you  need  the  elbow  room  to  address  the  issue  of  technol- 
ogy. 

In  the  Alternate  Turbopump,  when  you  are  on  the  cutting  edge 

of  technology,  you  will  have  problems  that  you  can't  foresee.  That 
would  be  a  number  I  might  pick  resulting  from  the  experience  that 
I  have  had  in  industry. 

Mr.  Lewis.  Does  the  agency  in  calculation  of  reserves  get  an  ex- 
ternal review  by  say,  0MB,  at  any  point? 

Mr.  GoLDiN.  I  haven't  in  my  short  tenure  here.  I  have  not  experi- 
enced that,  but  this  is  an  issue  that  you  and  your  staff  have 
brought  up  to  us.  We  take  it  very  seriously,  and  within  an  hour  of 
the  time  I  left  your  office,  I  had  asked  our  staff  to  see  how  we 
might  not  only  have  a  base  level  understanding  of  reserve  within 
the  Agency,  but  how  we  might  do  some  independent  assessment  of 
that  reserve. 

Mr.  Lewis.  Mr.  Chairman,  I  have  a  number  of  other  questions  for 
the  record,  but  I  think  I  have  used  up  my  share  of  the  time  as  of 
now. 

government-wide  cost  overruns 

Mr.  Stokes.  We  are  going  to  come  back  to  you  on  each  item  that 
we  go  through. 

Mr.  Mollohan. 

Mr.  Mollohan.  Thank  you,  Mr.  Chairman.  First,  I  would  like  to 
commend  the  chairman  for  holding  these  hearings.  They  are  over- 
sight in  nature.  It  is  the  first  time  I  have  been  on  the  Appropria- 
tions Committee  when  we  have  done  that  and  I  think  that  is  a. very 
important  role  for  the  Appropriations  Committee  so  I  commend 
you. 

I  want  to  extend  my  personal  welcome  to  you,  Mr.  Goldin,  and 
the  other  members  of  the  NASA  team  who  are  assembled  here 
today.  I  think  your  cooperation  in  the  hearing  speaks  very  highly 
to  your  commitments  to  excellence  in  our  Nation's  space  program. 

'The  six  NASA  programs  we  will  be  reviewing  suggest  the  pro- 
pensity that  the  agency  has  for  cost  overruns.  I  think  that  is  clear 
at  the  outset.  I  would  like  to  note,  however,  that  this  problem  is  a 
government-wide  issue,  and  not  unique  to  NASA  alone. 

I  am  sure  that  the  overrun  statistics  for  the  Defense  Department 
are  sobering  and  an  analysis  of  waste  and  inefficiencies  in  each  of 
the  agencies  before  the  subcommittee  would  be  disturbing,  but  I 
say  this  not  to  provide  NASA  with  an  out,  but  merely  to  offer  per- 
spective. 
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The  problems  and  trends  that  we  will  uncover  today  simply  must 
be  addressed  and  I  am  impressed  by  your  opening  remark  that  you 
are  already  doing  that.  NASA  must  bear  the  responsibilities  of 
changing  the  current  modus  operandi  which  leads  to  repeated  cost 
growth  in  the  agency's  programs. 

I  look  forward  to  this  hearing  and  an  analysis  of  these  six  pro- 
grams, and  hopefully  after  they  are  over,  we  will  be  able  to  better 
discriminate  the  factors  associated  with  cost  overruns  and  to  factor 
out  what  role  political  indecision  plays,  what  role  NASA  manage- 
ment or  lack  of  management  plays,  and  I  am  sure  a  myriad  of 
other  factors.  So  with  that,  Mr.  Chairman,  I  will  reserve  other 
questions  as  we  get  into  the  specific  programs. 

Mr.  Stokes.  Thank  you,  Mr.  MoUohan.  Mr.  Torres? 

INCENTIVE  CONTRACTING  POLICY 

Mr.  Torres.  Thank  you,  Mr.  Chairman. 

Thank  you,  Mr.  Goldin,  for  being  here  today  with  your  NASA 
team.  I  want  to  echo  the  comments  of  my  colleagues  in  welcoming 
your  cooperation  in  giving  us  a  broader  view  of  exactly  what  re- 
forms or  new  reviews  you  are  undertaking  at  our  space  agency. 

I  note  in  your  testimony  that  as  a  result  of  the  reviews  and  in 
response  to  concerns  by  the  Congress  and  yourself,  regarding  con- 
tractor performance,  NASA  policy  on  incentive  contracting  is  un- 
dergoing a  vigorous  restructuring. 

You  state  that  under  your  new  incentive  contracting  or  award 
fee  policy,  significant  financial  penalties  are  provided  under  cer- 
tain nonperformance  circumstances.  I  would  like  to  know  for  the 
record  exactly  under  what  circumstances  would  financial  penalties 
be  imposed? 

Can  you  address  yourself  to  that?  What  are  these  circumstances? 

Mr.  Goldin.  Let  me  address  it  in  a  generic  sense.  There  are 
three  circumstances.  One,  significant  overruns;  second,  significant 
delay  in  launch  or  in  delivery  of  requested  services  or  products 
that  could  have  severe  impact  on  the  Agency;  and  third,  lack  of 
performance  of  the  hardware  in  its  operational  state.  Some  hard- 
ware we  have  delivered  for  ground  equipment  and  other  hardware 
we  have  delivered  in  space,  but  the  key  to  it  all  is  to  say  that  we  in 
NASA  would  no  longer  want  to  have  fee  earned  for  interim 
progress  and  cast  into  the  vaults  of  the  corporations.  We  would  like 
to  have  the  fee  earned  on  a  provisional  basis  so  people  don't  have 
to  lose  the  cost  of  capital  as  they  are  performing.  But  if  they  do  not 
perform  they  must  return  every  nickel  of  profit  to  the  U.S.  Govern- 
ment and  in  circumstances  of  production  contracts,  return  the  full 
fee  earning  potential  they  would  have  had,  not  just  what  they 
earned.  So  those  are  very,  very  severe  penalties. 

liquidated  damages 

Mr.  Torres.  In  light  of  that,  Mr.  Goldin,  a  number  of  years  ago  I 
authored  legislation  in  the  House  that  was  enacted  into  law  requir- 
ing that  all  Federal  agencies,  including  yours,  impose  financial 
penalties  or  prime  contractors  if  they  failed  to  make  a  good  faith 
effort  to  meet  their  small  business  subcontracting  goals,  especially 
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minority  business  subcontract  goals.  That  was  known  as  liquidated 
damages. 

Speaking  to  the  issue  as  nonperformance,  if  a  contractor  didn't 
comply  with  their  small  and  minority  business  subcontracting 
goals  could  possibly  face  these  liquidated  damages  or  financial  pen- 
alties? Have  these  liquidated  damages  or  penalties  been  imposed  as 
far  as  you  know  within  your  agency? 

Mr.  GoLDiN.  Let  me  say  the  following:  I  believe  at  NASA  we  are 
taking  what  I  consider  to  be  an  innovative  approach;  that  we  are 
working  with  the  corporations  to  really  make  something  happen. 
Rather  than  being  in  a  position  of  penalizing  people  for  not  per- 
forming, let  me  tell  you  what  we  are  doing.  We  have  recently  set 
aside  $1300  million.  Is  that  the  right  number? 

Ms.  Lee.  That  is  close. 

Mr.  GoLDiN.  We  have  a  set-aside  that  only  small  disadvantaged 
businesses  may  bid  on.  We  have  formed  an  advisory  council  made 
up  of  a  broad  range  of  entrepreneurs  of  Americans  of  color, 
women,  and  disabled  from  all  the  geographic  regions  of  the  United 
States.  They  are  advising  us  on  how  best  to  do  business  with  small 
minority-owned  businesses,  women-owned  businesses  and  disabled- 
owned  businesses.  And  based  upon  this,  this  Committee,  I  believe, 
imposed  a  goal  on  NASA  that  we  achieve  8  percent  of  our  contract- 
ed business  for  small  disadvantaged  companies,  but  there  was  no 
date.  We  took  a  self-imposed  deadline  of  1994  and  I  want  to  report 
to  you  that  in  1992  we  achieved  7.2  percent.  I  believe  that  that  is  a 
very  positive  approach,  a  proactive  approach  and  I  want  to  tell  you 
there  is  a  commitment  at  NASA.  I  also  want  to  say  that  this  Ad- 
ministrator is  deeply  committed  not  just  because  it  is  the  law,  but 
because  it  is  good  business  and  it  is  important  to  the  country.  I 
have  personally  talked  to  the  chief  executive  officers  of  the  compa- 
nies doing  business  with  NASA  to  make  them  aware  of  the  situa- 
tion that  the  full  diversity  of  America  must  be  brought  into  the 
business  of  space  that  we  have.  And  there  was  not  an  insensitivity, 
but  a  lack  of  knowledge. 

There  has  been  a  significant  improvement.  I  want  to  report  to 
you  that  there  was  a  job  fair  out  in  Los  Angeles,  and  I  believe  1,200 
people  from  the  minority,  disabled  and  women-owned  business  com- 
munity attended  that  conference. 

I  personally  went  to  the  conference  and  spent  three  hours  talk- 
ing to  the  contractors  and  talking  to  the  people  seeking  business  to 
see  if  we  were  getting  somewhere.  They  said  that  in  NASA  leader- 
ship— and  I  emphasize  NASA  leadership-across  the  board,  they  see 
a  real  commitment  to  change  the  way  we  have  been  doing  busi- 
ness. So  I  believe  that  we  need  incentives  and  those  incentives  are 
working.  If  it  turns  out  we  need  disincentives  we  will  raise  the  sub- 
ject, but  right  now  I  believe  we  are  doing  the  right  thing  and  on 
the  right  track. 

SMALL  AND  DISADVANTAGED  SET-ASIDE  PROGRAM 

Mr.  Torres.  Thank  you,  Mr.  Goldin.  I  believe  it  was  our  Chair- 
man, Mr.  Stokes,  who  initially  introduced  the  8  percent  figure  into 
the  Federal  contracts.  I  am  happy  to  note,  as  you  have  just  said, 
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that  NASA  has  reached  in  attempting  to  comply  with  that  bill,  7.2. 
Is  that  correct? 

Mr.  GoLDiN.  Yes,  sir. 

Mr.  Torres.  I  think  that  is  commendable.  I  do  not  believe  that 
any  other  agency,  as  far  as  I  know,  in  the  Federal  government  has 
been  able  to  match  that  percentage.  The  chairman  will  correct  me 
if  I  am  wrong.  I  think  7.2  is  a  laudable  figure. 

And  not  to  belabor  the  point,  I  think  you  have  indicated  the  com- 
mitment by  NASA  to  reach  these  thousands  of  subcontractors  out 
there,  minorities  in  all  kinds  of  areas,  women  included.  Can  you 
tell  me  what  percentage  of  these  contract  awards  were  service 
types,  technical  types  of  contracts? 

I  know  that  often  an  agency  will  say,  yes,  we  have  met  our  4  per- 
cent goal  and  we  have  outreached  and  we  have  provided  4  percent 
of  subcontracts  to  minorities.  Except  the  contracts  always  end  up 
being  janitors  or  landscapers  or  the  painters,  whatever. 

Can  you  give  me  a  breakdown  as  to  the  types  of  contracts  your 
agency  has  provided? 

Mr.  GoLDiN.  We  will  get  it  for  the  record,  but  let  me  say  the  fol- 
lowing: You  have  hit  on  a  very  fundamental  issue.  I  would  like  to 
tell  a  little  story  here  because  I  think  it  is  very  important  and  per- 
tinent to  the  issue  you  just  brought  up.  It  has  to  do  with  a  visit 
that  I  made  to  south  central  Los  Angeles  with  Mae  Jemison,  the 
first  American  woman  of  color  to  fly  in  space.  We  went  to  the  Chal- 
lenger Boys  and  Girls  Club  in  south  central  Los  Angeles.  I  was  in- 
troduced to  these  children  that  were  between  8  and  14  years  old. 
There  were  about  150  of  them.  There  were  Asian- American  chil- 
dren, Hispanic- American  children  and  African- American  children 
there.  I  spoke  and  they  politely  applauded.  When  I  introduced  Mae 
Jemison  who  is  a  physician,  35  years  old,  out  of  south  cental  L.A., 
they  couldn't  contain  themselves  for  five  minutes  because  they  un- 
derstood the  implication  of  who  she  was  and  what  she  accom- 
plished. 

The  point  you  are  bringing  up  is  a  very  poignant  one  and  that 
point  is  we  at  NASA  just  can't  look  at  a  bottom  line  number  that 
said  we  are  going  to  meet  an  8  percent  goal  and  have  people  wash- 
ing our  windows  and  doing  our  floors.  That  is  not  the  intention  of 
that.  It  is  to  build  role  models,  self-esteem  and  people  in  America 
that  want  to  make  real  change.  So  we  have  set  out  and  that  was 
the  whole  reason  we  set  up  this  Advisory  Council  I  talked  about. 
These  are  all  high  technology  firms.  These  are  people  that  are  on 
the  high  technology  cutting  edge,  and  the  set-aside  I  talked  about, 
it  was  for  high  technology. 

We  are  not  just  looking  at  service  support.  We  want  to  get  high 
technology  and  we  are  committed  to  working  with  that,  and  one  of 
the  things  we  are  going  to  be  looking  at  in  the  future  is  mentor/ 
protegee  programs  and  we  are  encouraging  our  contractors  to  work 
with  them.  I  want  to  tell  you  that  in  industry,  I  started  working  on 
this  five  years  ago,  and  it  is  a  real  paradox.  Initially  the  people  in 
my  corporation  wondered  how  we  could  contract  to  a  small  minori- 
ty-owned firm  that  never  built  space  hardware;  we  were  going  to 
risk  our  programs.  It  was  unbelievable.  We  spent  hundreds  of  thou- 
sands of  dollars  with  a  variety  of  different  firms  and  firms  that  had 
been  building  ground  equipment  and  had  no  experience  in  flight 
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equipment.  But  they  were  a  class  firm  able  to  deliver  lower  cost 
products  earlier  with  equal  or  better  quality,  and  it  broke  the  para- 
dox. That  is  what  it  is  going  to  take,  and  NASA  is  deeply  commit- 
ted. I  say  it  not  just  for  myself,  but  I  say  it  to  the  full  NASA  team. 
It  is  crucial  to  the  future  of  our  country.  So  we  will  get  you  the 
figures  and  we  are  going  to  keep  improving  that  ratio  each  year. 
[The  information  follows:] 

Please  note  for  the  record  that  this  response  is  tailored  to  the  types  of  services  vs. 
types  of  contracts.  The  following  information  is  provided  regarded  the  types  of  serv- 
ices NASA  acquired  from  Small  Disadvantaged  Businesses  to  achieve  7.2  percent 
against  our  6.7  percent  interim  goal  in  FY  1992.  These  numbers  also  include  awards 
to  women-owned  small  businesses,  Historically  Black  Colleges  and  Universities 
(HBCU's),  and  Other  Minority  Institutions  (OMI  s). 

Fiscal  year  1992  prime  awards  to  small  disadvantaged  business,  woman-owned 
small  business,  historically  black  colleges  and  universities,  and  Other  Minority  In- 
stitutions: 

[Dollar  amounts  In  millions] 

Amount  Number 

Type  of  service/product: 

R&D 

Professional  services 

Administrative  support  services 

ADP  and  telecommunication  services 

Maintenance/repair/alterafion  of  property 

General  purpose  AOP  equipment  and  sofhware 

Operation  of  Government-owned  facilities 

ffousekeeping  services 

Photographic,  mapping,  printing  and  publication  services 

Construction  of  structure  and  facilities 

Instruments  and  laboratory  equipment 

Management  support  services 

Technical  representative  services 

Metal  bars,  sheets  and  shapes 

Maintenance/repair/rebuilding  of  equipment 

Education  and  training  services 

Ship  and  marine  equipment 

Medical  services 

Communication,  detection  and  coherent  radiation  equip 

Miscellaneous 

Subtotal 

Fiscal  year  1992  subcontract  aw/ards: 

Fiscal  year  1992  small  purchase  awards: 

Total 

Please  note  that  this  data  is  broken  down  by  type  of  effort  for  the  prime  awards 
only.  Gross  dollars  are  provided  for  subcontract  awards  and  for  small  purchase 
awards,  but  data  for  type  of  effort  cannot  be  extracted. 

Mr.  Torres.  Thank  you,  Mr.  Goldin.  Some  might  say  I  tossed  you 
a  Softball  question  and  to  get  an  answer  like  that — I  have  some 
tougher  questions,  but  I  think  my  time  has  run  out,  Mr.  Chairman, 
and  I  yield  back. 

Mr.  Stokes.  Thank  you,  Mr.  Torres.  Mr.  DeLay. 

LIFE  CYCLE  COST  ESTIMATES 

Mr.  DeLay.  Thank  you,  Mr.  Chairman.  I  am  sorry  I  was  late.  Mr. 
Lewis  may  have  explained  we  had  a  Republican  conference  that 
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just  ended.  And  I  am  sorry  I  missed  your  opening  statement.  But  in 
reading  your  prepared  statement,  you  suggest  a  management 
reform  under  which  NASA's  Comptroller  would  do  cost  estimates 
in  addition  to  the  traditional  process  of  estimation  in  the  programs 
offices. 

Will  these  be  life  cycle  cost  estimates? 

Mr.  GoLX>iN.  Yes,  sir,  there  has  been  a  tendency  to  just  focus  on 
development  costs  and  what  we  are  going  to  ask  them  to  do  is  to 
include  full  range  of  development  costs,  all  associated  hardware, 
test  hardware,  ground  hardware,  production  hardware,  operations 
and  maintenance  costs  all  the  way  through  the  end  point  of  the 
program.  It  is  very,  very  critical  to  do  that,  so  we  believe  deeply  in 
that,  sir. 

Mr.  DeLay.  What  is  the  threshold  which  triggers  such  an  analy- 
sis? Is  it  that  the  program  spend  at  least  $200  million? 

Mr.  GoLDiN.  Yes,  sir. 

Mr.  DeLay.  How  would  you  respond  to  the  criticism  which  some 
might  make  suggesting  that  an  independent  estimation  would  have 
to  be  done  by  someone  totally  external  to  NASA,  not  your  own 
Comptroller? 

Mr.  GoLDiN.  There  wsis  a  question  that  was  raised  by  Chairman 
Stokes,  and  he  asked  whether,  in  the  start-up  of  a  program,  NASA 
would  have  any  objection,  before  the  program  was  approved  by  the 
Congress,  if  there  was  an  external  assessment  made  I  believe  by 
the  Congressional  Budget  Office  or  the  GAO. 

Mr.  Stokes.  GAO. 

Mr.  GoLDiN.  The  answer  that  we  gave  back  was,  we  believe  that 
if  we  do  the  right  things  our  cost  estimates  will  withstand  external 
scrutiny.  We  at  NASA  are  prepared  and  willing  to  accept  external 
scrutiny. 

Mr.  DeLay.  When  you  say  external  scrutiny,  that  is  GAO? 

Mr.  GoLDiN.  Well,  they  were  given  as  examples. 

Mr.  DeLay.  Or  anybody. 

Mr.  GoLDiN.  I  couldn't  answer  anybody.  You  would  have  to 
define  who  it  v/as  to  put  some  bounds  on  it.  But  if  it  was  a  legiti- 
mate organization  performing  the  analysis,  we  ought  to  be  able  to 
withstand  the  scrutiny  of  external  analysis. 

Mr.  Stokes.  Would  the  gentleman  yield? 

Mr.  DeLay.  Yes,  Mr.  Chairman. 

Mr.  Stokes.  In  the  example  we  proposed  to  Mr.  Goldin,  we  sug- 
gested the  GAO  as  an  external  unit  that  would  make  such  an  anal- 
ysis before  the  subcommittee  would  approve  the  funding. 

Mr.  DeLay.  Thank  you,  Mr.  Chairman. 

Mr.  Stokes.  Thank  you.  At  this  time  we  would  like  to  invite  your 
associate  administrator,  Mr.  Jeremiah  Pearson,  to  join  you  at  the 
table,  Mr.  Goldin. 

Mr.  Goldin.  While  Mr.  Pearson  is  coming  up,  I  would  like  to 
make  one  point  of  clarification.  On  the  procurement  reforms  we 
have  sketched  an  outline  of  what  we  are  planning  to  do.  We  clearly 
have  to  have  approval  by  OMB  and  OFPP  before  it  goes  into  the 
Federal  Register.  So  I  just  want  to  say  for  purposes  of  clarification, 
as  soon  as  we  get  the  proposal  back  we  will  be  able  to  publish  in 
the  Federal  Register,  and  if  there  are  some  changes  we  will  deal 
with  the  changes  at  that  point  in  time. 
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I  am  just  giving  you  a  status  point  at  this  point  in  time. 
president's  competitiveness  agenda 

Mr.  Mollohan.  Mr.  Chairman,  I  just  have  one  question. 

Mr.  Stokes.  Sure,  Mr.  Mollohan. 

Mr.  Mollohan.  It  occurs  to  me  you  were  up  here  talking  about 
some  management  problems  and  cost  overrun  problems  that  you 
have  in  your  agency.  At  the  same  time  NASA  is — I  would  submit 
NASA  is  being  asked  or  at  least  invited  to  participate  in  the  Presi- 
dent's competitiveness  agenda  specifically  by  making  technology 
contributions  to  the  commercial  sector.  And  so  at  the  same  time 
you  are  up  here  dealing  with  management  problems  and  cost  over- 
runs, there  is  this  mandate,  or  at  least  I  say  impatience  out  there 
to  incorporate  technology  into  your  initiatives,  new  technology. 
And  as  I  understand  it,  listening  to  some  NASA  folks,  there  is  a 
considerable  risk  associated  with  that — which  cost  money — and  so  I 
guess  my  question  would  be,  does  NASA,  see  a  role  for  itself  in  the 
competitiveness  agenda  of  the  President?  Does  it  see  that  role  as 
pushing  technologies  in  its  programs  and  having  a  competitiveness 
responsibility  in  transferring  that  technology  to  the  private  sector? 
And  what  do  you  think  about  accommodating  the  costs  of  the  risks 
associated  with  such  missions  given  this  overall  concern  about  pro- 
curement? 

Mr.  GoLDiN.  Let  me  say  this:  If  NASA  is  not  on  the  cutting  edge 
of  technology,  given  the  new  world  that  we  are  working  in,  it  is 
very  hard  to  argue  for  NASA's  relevance.  It  is  crucial  as  we  per- 
form our  very  difficult  missions.  The  Mission  to  Planet  Earth  is 
going  to  require  technology  advances  that  we  haven't  even 
dreamed  of.  Human  exploration  of  space  in  space  stations  where 
we  are  going  to  be  just  breaking  technology  barriers  to  explore  the 
planets  in  a  cost-effective  manner,  and  do  it  in  years  instead  of  dec- 
ades, and  do  it  with  spacecraft  that  weigh  hundreds  of  pounds  in- 
stead of  thousands  of  pounds,  is  going  to  require  advances  in  tech- 
nologies. 

NASA  must  be  on  the  technological  edge  or  we  are  not  the 
Agency  that  we  ought  to  be.  So  I  will  start  off  by  saying  that  given 
that  we  do  the  right  kind  of  requirements  analysis,  given  that  we 
submit  ourselves  to  independent  cost  assessment  and  get  started, 
we  will  perform.  I  do  want  to  say  that  NASA  has  a  very  proud 
record  of  technology  transfer  into  the  private  sector,  and  that  may 
be  one  of  the  best  kept  secrets  in  the  world.  But  we  have  an  incred- 
ible number  of  industrial  associates  and  affiliates  throughout  the 
country  where  we  are  making  major  impact  to  the  medical  indus- 
try. We  are  impacting  the  heavy  industry  manufacturing,  and  we 
are  generating  new  products  and  new  ideas. 

So  I  think  that  NASA  is  very  relevant  and  the  only  way  we 
could  be  there  is  being  on  the  cutting  edge.  It  is  crucial  that  we  be 
credible  in  our  management  because  NASA  should  not  only  be  a 
shining  light  in  technology;  NASA  should  be  a  shining  light  in  ad- 
vanced management  approaches  that  other  government  agencies 
and  other  U.S.  corporations  could  take  on. 
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In  our  past  when  we  got  started  during  the  Apollo  era  we  were  a 
leader  in  new  management  techniques.  Some  of  these  reforms  we 
are  talking  about  today  I  think  can  get  us  back  to  that  place. 

TECHNOLOGY  AND  RISKS 

Mr.  MoLLOHAN.  But  is  this  concern  over  risks  and  pushing  tech- 
nology and  risk  associated  with  that?  And  how  do  you  accommo- 
date that?  If  you  were  going  to  push  technology,  you  are  going  to 
do  the  space  station  with  cutting  edge  technology,  at  least  I  hear 
that.  Is  that  a  concern? 

Mr.  GoLDiN.  Let  me  give  you  an  example.  You  have  to  take  risk 
when  you  get  to  the  cutting  edge.  Our  society  has  become  a  society 
that  doesn't  want  any  risks.  If  we  have  a  hundred  out  of  a  hundred 
successes  in  NASA,  I  think  we  will  have  failed  as  an  Agency  in 
making  change  and  providing  a  good  future  for  our  children.  If  we 
have  a  hundred  out  of  a  hundred  failures  we  have  sloppy  manage- 
ment. I  think  the  answer  lies  somewhere  in  between.  America  has 
always  been  a  bold  country.  We  have  always  taken  risks  and  when 
we  take  risks  we  have  great  achievement. 

Who  would  have  thought  about  the  Apollo  program,  that  we 
could  have  gone  to  the  moon  in  eight  years  if  we  sat  down  and  said 
what  is  the  risk.  I  think  we  can  be  bold  and  I  think  we  can  deliver. 

I  give  you  a  case  in  point.  I  challenged  the  wonderful  women  and 
men  of  the  Jet  Propulsion  Laboratory  to  break  with  tradition  and 
cut  a  spacecraft  weight  in  half,  cut  the  cost  of  the  mission  in  half 
and  deliver  equal  or  greater  science.  They  have  taken  up  that  chal- 
lenge and  they  have  a  prudent  program  where  they  are  working  on 
advanced  technology  over  the  next  two  years  to  prove  in  advance 
before  we  commit  the  big  money  that  we  could  do  it.  They  may  suc- 
ceed and  they  may  fail.  We  will  not  have  expended  the  full  amount 
of  money  that  NASA  has,  but  we  will  have  gone  to  the  cutting  edge 
and  that  is  the  place  where  we  have  to  be  in  many  of  our  pro- 
grams. 

Now,  when  we  have  a  very  large  program  that  is  very  complex 
like  the  Station,  I  believe  we  have  to  measure  the  risks  we  take  in 
the  engineering  infrastructure;  but  we  should  certainly  go  to  the 
cutting  edge  in  the  experiments  and  the  payloads  that  go  into  that 
Station  and  we  shouldn't  have  second  rate  payloads  and  second  rate 
science.  We  should  go  right  to  the  edge  in  science  and  technology, 
but  have  a  prudent  set  of  risks  because  we  have  human  beings  in- 
volved and  we  don't  want  to  risk  human  life  up  there  when  we  are 
going  to  put  up  an  infrastructure  for  10  years.  That  is  how  it  bal- 
ances out. 

Mr.  Stokes.  Thank  you.  Off  the  record. 

[Recess.] 

WASTE  CONTROL  SYSTEM 

Mr.  Stokes.  The  committee  will  come  to  order. 

The  first  program  we  will  discuss  is  the  shuttle  toilet. 

General  Pearson,  I  have  had  an  opportunity  to  read  your  state- 
ment before  the  House  Science  Committee,  and  I  fully  understand 
that  building  a  toilet  for  space  is  a  good  deal  more  complicated 
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than  the  one  that  we  are  accustomed  to  having  in  our  homes.  I 
think  that  is  not  the  real  point. 

The  point  is,  if  I  understand  it  right,  the  contractor,  Hamilton 
Standard,  bid  a  price  of  $8.2  million  to  produce  two  production 
waste  collection  systems.  What  was  delivered  was  only  one  produc- 
tion unit  at  a  cost  of  $23.4  million.  In  fact,  you  stated  in  the  PDR, 
the  complexity  of  the  project  had  to  be  scaled  back  or  the  bill 
would  have  far  exceeded  the  $23.4  billion  price,  is  that  correct? 

General  Pearson.  Yes. 

Mr.  Stokes.  Now,  did  the  contractor  bid  to  a  NASA  RFP  that 
contained  a  set  of  requirements  and  specs? 

General  Pearson.  No,  it  didn't.  That  is  part  of  the  problem. 

Mr.  Stokes.  That  is  part  of  the  problem,  right? 

General  Pearson.  Yes. 

Mr.  Stokes.  Was  the  original  RFP  flawed? 

General  Pearson.  Absolutely. 

Mr.  Stokes.  Tell  us  how. 

General  Pearson.  Okay.  I  think  this  is  a  perfect  example  of  not 
setting  a  requirement  and  changing  requirements  as  you  go 
through  it.  In  the  beginning,  we  held  a  place  in  the  Endeavour  pro- 
curement, of  which  this  was  part,  to  build  a  waste  collection 
system.  Now,  the  costs  for  this  system  was  a  placeholder,  because 
we  didn't  know  what  we  wanted.  We  were  at  a  point  when  we  were 
on  a  16-day  limit  on  the  orbiter  and  we  wanted  to  go  for  longer  du- 
ration. Originally,  the  shuttle  was  designed  for  seven  days,  and  a 
waste  collection  system  was  designed  for  that  period.  As  we  moved 
along  in  this  process,  the  Endeavour  was  designed  to  go  for  a 
longer  period.  We  ran  out  of  capacity  in  the  waste  collection 
system.  But,  also,  I  would  like  to  put  this  in  context.  Remember, 
this  was  a  less  than  2  percent  of  a  total  program  that  came  in 
under  cost,  and  on  time,  the  Endeavour.  This  was  actually  a 
change  order  in  the  program.  So  the  requirements  were  really  not 
well-defined.  The  program  managers  just  said,  "come  up  with  a 
waste  collection  system  that  will  last  16  days." 

There  was  only  one  contractor  that  even  bid  on  it.  The  design 
just  was  not  defined  until  the  preliminary  design  review,  and  the 
contractor  thought  they  were  giving  us  a  one-flush  system,  which 
would  have  been  extremely  expensive. 

We  came  up  with  a  simplified  system  for  the  requirements,  and 
still  it  cost  more  than  we  ever  thought  it  would  cost.  We  made  mis- 
takes and  we  didn't  watch  it  very  closely.  But  the  Administrator 
has  put  the  charge  to  me  that  NASA  programs  will  come  in  on 
time,  on  cost.  The  way  we  will  prevent  this  in  the  future  is  that  we 
will  have  designs  that  make  sense.  We  need,  up  front,  to  under- 
stand what  we  are  doing  rather  than  just  say  go  build  a  toilet. 

Mr.  Lewis.  Will  the  Chairman  yield? 

Mr.  Stokes.  Certainly,  Mr.  Lewis. 

NEW  waste  collection  SYSTEM 

Mr.  Lewis.  Please  help  me  understand.  As  I  understand  it,  the 
Endeavour  was  a  replacement  for  Challenger;  wasn't  it? 
General  Pearson.  Correct. 
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Mr.  Lewis.  Can  you  really  justify  that,  suggesting  that  this  was 
the  first  go-round  in  terms  of  design? 

General  Pearson.  For  the  new  waste  collection  system  it  was  a 
new  design;  it  was  a  seven-day  orbiter  before,  and  we  were  going 
up  to  16  days  and  we  ran  out  of  capacity,  and  all  sorts  of  things 
like  that.  You  would  get  a  synergistic  effect  by  using  this  same 
waste  collection  system  in  the  Space  Station.  So  we  were  trying  to 
think  ahead. 

Mr.  Lewis.  Thank  you. 

And  the  Endeavour  then  was  designed  for  extended  flight? 

General  Pearson.  Extended  duration,  exactly. 

Mr.  Stokes.  It  is  true  that  Endeavour  itself,  I  guess,  came  in 
under  original  cost,  it  is  just  that  the  toilet  part  went  way  out  of 
control? 

General  Pearson.  Way  out  of  line,  yes,  sir.  And  we  made  mis- 
takes, but  we  have  been  charged  to  fix  them  and  we  will. 

Mr.  Stokes.  I  noticed  that  you  indicate,  quote,  "that  additional 
analysis  led  to  unplanned  expenditures",  what  does  that  mean? 

General  Pearson.  That  meant  that,  as  I  said  before,  we  went 
from  the  automatic  one-flush  system  to  understanding  what  we 
really  wanted.  The  problem  is  that  we  didn't  set  the  requirement 
and  tell  the  contractor  exactly  what  we  wanted.  They  gave  us  more 
than  what  we  thought  we  needed.  We  decided,  the  astronauts  did, 
that  we  really  didn't  need  all  that  fancy  a  system;  but  it  still  was 
so  complicated  that  we  significantly  underestimated. 

COST  OF  additional  WASTE  COLLECTION  SYSTEM 

Mr.  Stokes.  If  NASA  will  elect  to  buy  a  second  production  unit, 
the  cost  would  be  $6.7  million,  is  that  correct? 

General  Pearson.  I  assure  you,  Mr.  Chairman,  if  and  when  we 
buy  another  one,  we  will  take  the  specifications,  the  drawings  and 
bid  it  out  to  get  the  best  possible  cost;  and  I  don't  think  it  is  going  to 
be  $6.7  million;  I  think  it  would  be  considerably  less. 

Mr.  Stokes.  We  are  hoping  you  mean  less  by  that. 

General  Pearson.  That  is  right,  thank  you. 

Mr.  Stokes.  Mr.  Lewis,  I  yield  to  you. 

WASTE  collection  SYSTEM  PROBLEMS 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

I  was  interested  in  your  written  testimony  in  which  you  de- 
scribed the  early  days  of  Apollo  and  the  all-male  crews.  They  used 
a  relief  tube  system  similar  to  that  used  on  military  aircraft  to  dis- 
pose of  waste  into  space.  This  venting  system  used  up  quite  a  bit  of 
the  precious  crew  cabin  air.  Solid  wastes  were  collected  in  fecal 
bags  that  were  attached  to  the  suit.  This  did  not  prove  to  be  hygi- 
enic, as  the  material  was  not  always  successfully  contained  and  did 
little  for  crew  morale. 

To  say  the  least,  we  are  talking  about  challenges  and  problems 
that  involve  a  totally  different  environment.  I  would  hope  that 
those  who  do  believe  that  NASA  is  making  a  good  faith  effort  to 
move  forward  to  meet  this  challenge  in  a  positive  way,  would  rec- 
ognize we  are  operating  in  an  entirely  different  environment  than 
is  normally  discussed  or  understood  by  those  who  write  articles. 
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Is  it  accurate  that  the  cost  of  the  shuttle  toilet  was  $23.4  million 
and  not  $30  million,  as  suggested  by  GAO? 

General  Pearson.  That  is  correct;  the  $30  million  estimate 
would  have  included,  as  the  Chairman  says,  the  second  flight  unit. 

Mr.  Lewis.  I  assume  it  is  correct  that  the  primary  problem  with 
the  shuttle  toilet  is  change  orders  which  were  initiated  after  the 
contract  had  been  awarded? 

General  Pearson.  Absolutely.  There  were  no  defined  require- 
ments. You  have  to  tell  somebody  what  you  want  to  have  them 
make  the  way  you  want  it.  And  we  haven't  done  that. 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

Mr.  Stokes.  Okay. 

Mr.  Mollohan. 

Mr.  Mollohan.  I  don't  have  any  questions. 

Mr.  Stokes.  Mr.  Torres. 

SPACE  STATION  REDESIGN 

Mr.  Torres.  Thank  you,  Mr.  Chairman. 

Mr.  Chairman,  earlier  in  your  opening  statement  and  throughout 
this  hearing,  the  subcommittee  has  commented  on  the  GAO  report 
which  cited  redesigns  as  one  of  the  reasons  for  cost  overruns. 
NASA  has  been  directed  by  the  President  to  redesign  the  Space  Sta- 
tion. Isn't  there  a  risk  that  this  new  redesign  will  ultimately  cause 
additional  delays  and  cost  growth?  If  a  redesign  can  be  achieved  at 
all? 

Mr.  GoLDiN.  NASA  has  been  issued 

Mr.  Stokes.  Let  me  just,  if  I  can — are  you  getting  into  the  Sta- 
tion? 

Mr.  Torres.  Yes. 

Mr.  Stokes.  If  you  would  just  withhold  on  that  and  when  we  get 
to  Station,  I  will  recognize  you  for  that. 

Mr.  Torres.  All  right. 

I  yield  back  my  time  to  the  Chairman. 

Thank  you. 

Mr.  Stokes.  I  appreciate  that. 

Mr.  Thornton.  Mr.  Chairman,  I  have  no  questions  at  this  time. 

WASTE  CONTROL  SYSTEM  DESIGN 

Mr.  Stokes.  All  right. 

Thank  you,  Mr.  Thornton. 

General  Pearson,  let  me  come  back  for  a  moment  to  sort  of  crys- 
tallize, or  capsulize,  or  put  into  final  conclusion  form  what  I  under- 
stand you  have  testified  to  in  terms  of  this  toilet.  Let  me  ask  you  if 
this  a  fair  way  to  express  it;  that  you  are  telling  us  that  it  cost  an 
extra  $14  million  to  get  the  contractor  to  build  a  toilet  that  was 
less  capable  than  the  one  that  he  had  agreed  to  deliver  for  only 
$8.2  million;  is  that  a  fair  statement? 

General  Pearson.  No,  sir.  I  would  say  that  we  didn't  design 
what  we  wanted.  The  contractor  assumed  we  wanted  something 
more  capable  than  we  did.  But  even  at  that  point,  we  hadn't  de- 
fined the  cost  or  written  a  contract.  So  we  came  in  and  refined  it; 
what  was  delivered  was  less  capable  than  they  had  originally  pro- 
posed, which  would  have  been  even  more  money. 
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Mr.  Stokes.  All  right.  But  at  the  point  where  he  was  saying  he 
could  produce  what  you  wanted,  he  was  also  saying  to  you  that  he 
could  do  that  for  $8.2  million,  was  he  not? 

General  Pearson.  I  think  that  was 

Mr.  Aldrich.  That  is  right. 

Mr.  Utsman.  Yes,  that  is  correct. 

Mr.  Stokes.  I  guess  what  I  am  trying  to  get  at,  we  wound  up 
with  something  at  $21  million,  that  was  not  as  good  as  what  he  said 
he  could  produce  at  $8.2  million.  Could  you  explain  that  to  me? 

Mr.  Utsman.  I  would  have  a  very  difficult  time  explaining  that  it 
was  a  rational  process.  What  we  didn't  do  was  have  a  clear  under- 
standing of  what  we  wanted  and  what  they  wanted.  I  think  that 
the  whole  team  started  down  the  road  with  an  ill-defined  concept, 
without  doing  the  in-depth  planning  to  really  understand  what 
they  were  going  to  deliver. 

The  contractor  did  sign  up  for  $8.2  million,  but  I  don't  think  he 
really  understood  until  we  really  got  down  the  road  the  full  ramifi- 
cations. I  think  it  was  clearly  a  lack  of  in-depth  planning  and  un- 
derstanding on  everybody's  part. 

Mr.  GoLDiN.  I  would  like  to  make  a  comment  on  this,  if  I  may? 

Mr.  Stokes.  Certainly. 

I  yield  to  you,  Mr.  Goldin. 

Mr.  Goldin.  There  is  a  general  issue  here  with  regard  to  ac- 
countability and  responsibility.  I  believe  we  at  NASA  did  not  lay 
down  the  requirements.  But  I  also  believe,  on  the  contractor's  side, 
if  a  contractor  doesn't  have  a  clear  set  of  requirements,  they  have 
an  obligation  to  talk  to  NASA.  It  gets  back  to  the  process  that  I 
was  talking  about  in  the  beginning,  if  we  have  a  clear  process  set 
up  to  allow  for  communications  on  a  competitive  basis  between 
NASA  and  the  contractors  to  work  through  and  sort  through  the 
requirements,  we  will  end  up  with  a  better  product.  It  is  when  we 
write  things  on  slips  of  paper  and  we  are  in  such  a  rush  to  get  a 
job  done,  that  we  don't  define  the  requirements  and  it  comes  back 
to  where  we  started.  This,  I  believe,  is  the  fundamental  issue  that 
we  have  to  deal  with.  So  as  much  as  I  believe  on  the  NASA  side 
there  is  a  problem,  I  believe  that  the  contractors  have  an  obliga- 
tion when  they  see  an  issue  coming  up  to  deal  with  it  squarely,  and 
head-on,  and  come  back  to  NASA  and  tell  us  we  haven't  clearly  de- 
fined things.  And  that  is  again  part  of  the  reform  process  that  we 
are  talking  about.  We  want  to  incentivize  the  contractors  again, 
not  just  to  win,  but  reform  and  perform.  And  I  think  the  reforms 
we  talked  about  are  crucial  here. 

Mr.  Stokes.  You  mentioned  the  contractors.  Let  me  ask  you  this, 
had  this  particular  contractor  ever  built  a  toilet  before? 

General  Pearson.  No,  sir,  the  contractor  for  the  earlier  Shuttle  of 
system  was  General  Electric,  and  they  didn't  want  to  bid  on  it. 

Mr.  Stokes.  I  see.  One  additional  question.  In  light  of  your  testi- 
mony with  reference  to  not  thinking  that  the  next  time  would  cost 
$6.7  million,  would  it  be  fair  if  we  cap  this  particular  cost  not  to 
exceed  $6.7  million? 

General  Pearson.  Absolutely.  Absolutely.  And  I  would  hope  to 
get  it  at  a  lot  less  than  that. 
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ADVANCED  TURBOPUMP 


Mr.  Stokes.  Thank  you.  Any  further  questions?  Then  we  will 
turn  to  the  second  program,  Advanced  Turbopump.  This  program 
has  incurred  an  overrun  of  more  than  250  percent  and  actually  is 
one  where  the  committee  has  attempted  to  provide  some  oversight. 
The  overrun  in  this  program  caught  our  attention  more  than  two 
years  ago,  and  as  you  know,  we  originally  recommended  canceling 
the  ATP.  However,  we  recognized  that  if  these  pumps,  that  is  the 
hydrogen  and  oxygen  pumps  can  be  successfully  developed,  they 
will  provide  extra  safety  margin  on  the  shuttle  main  engines. 

Because  of  that  fact,  the  committee  agreed  with  the  NASA  pro- 
posal to  delay  the  hydrogen  pump  for  two  years  and  concentrate  on 
the  oxygen  pump.  The  committee  also  set  a  milestone,  with 
NASA's  concurrence,  of  achieving  6,000  seconds  of  testing  by  De- 
cember of  1992. 

Although  NASA  did  achieve  the  6,000  seconds,  because  of  numer- 
ous vibrations  and  other  problems  encountered  during  testing,  it 
was  not  clear  whether  the  milestone  was  meaningful. 

The  committee  then  suggested  a  new  milestone  of  March  31st,  to 
see  if  NASA  and  the  contractor,  Pratt  and  Whitney,  could  solve  the 
technical  problems. 

Now,  just  a  couple  of  weeks  ago  when  Mr.  Lewis  and  I  visited 
Marshall,  we  were  told  that  some  progress  was  being  made,  but 
that  you  would  know  better  by  late  March  or  early  April. 

That  is  a  brief  synopsis  of  the  committee's  role  in  the  ATP  over- 
run. What  we  were  trying  to  do  was  to  get  NASA  to  agree  that  as 
critical  as  these  new  shuttle  main  engine  pumps  are,  at  some  point 
we  simply  have  to  throw  in  the  towel  and  stop  spending  money. 

The  question  I  guess  I  would  like  to  pose  to  you  at  this  time,  in 
light  of  the  involvement  of  the  committee  and  concern  of  the  com- 
mittee over  this  period  of  time,  has  the  committee  performed  a  re- 
sponsible role  in  bringing  this  large  overrun  under  control  or  do 
you  believe  that  by  taking  this  type  of  action  we  are  micromanag- 
ing? 

General  Pearson.  I  think  this  is  a  fine  effort  here  in  the  com- 
mittee oversight.  Working  with  the  Committee  has  allowed  me  to 
go  to  the  contractor  and  say  it  was  time  to  fish  or  cut  bait.  And 
they  took  it  upon  themselves,  which  they  should  have  been  doing  a 
long  time  ago,  to  develop  a  parallel  path  of  production  so  we  would 
have  alternate  solutions.  And  I  think  they  are  rapidly  demonstrat- 
ing that  we  may  be  coming  to  a  closure  on  this.  And  with  the 
added  emphasis  that  I  could  get  from  this  Committee,  I  was  able  to 
go  down  there  and  draw  the  line.  They  have  made  excellent 
progress  in  the  last  few  months,  and  I  would  hope  that  we  are 
going  to  give  you  an  answer  within  the  next  week  or  so  on  the  final 
definition  of  the  pump  so  we  can  start  on  with  the  certification 
test. 

Mr.  Stokes.  Mr.  Utsman,  would  you  care  to  comment  on  this  at 
all? 

Mr.  Utsman.  No,  I  don't  feel  there  was  any  micromanagement. 
It  was  well  timed,  as  we  felt  in  the  program,  to  draw  the  line,  and 
we  couldn't  continue  looking  at  this  as  if  this  is  a  technology  WPA 
program.  We  either  had  to  do  it  or  admit  that  this  was  something 
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that  was  beyond  our  capability  at  this  point  in  time.  I  think  the 
team  has  responded  well.  I  think  when  they  realized  that  this  was 
coming  to  closure,  they  performed  really  superbly,  and  we  think  we 
are  going  to  bring  you  a  story  that  is  going  to  have  a  happy  ending. 

Mr.  Stokes.  Let  me  ask  you  this — I  am  sorry. 

Mr.  Goldin,  I  am  sorry. 

Mr.  Goldin.  I  wanted  to  say  something. 

Again,  I  don't  believe  that  this  is  a  case  of  micromanagement. 
However,  I  think  we  in  NASA  ought  to  ask  ourselves  how  did  we 
allow  the  situation  to  get  to  this  point.  And  I  think  the  committee 
had  every  right  to  taking  the  action  it  did.  But  I  would  hope  in  the 
future  that  we  will  have  more  rigorous  controls  so  we  don't  have  to 
get  the  oversight  of  the  Committee,  and  I  emphasize  oversight  not 
micromanagement.  It  was  not  micromanagement. 

COST  GROWTH  OF  THE  ATP  PROGRAM 

Mr.  Stokes.  Thank  you. 

The  ATP  program,  as  the  chart  suggests,  has  grown  from  $198.7 
million  to  well  over  a  billion  dollars.  Some  of  that  growth  occurs 
because  the  original  contract  did  not  include  any  provision  for  pro- 
duction flight  pumps,  is  that  correct? 

General  Pearson.  Correct. 

Mr.  Stokes.  Can  you  tell  us  why? 

Mr.  Utsman.  There  was  an  assumption  made  that  the  funding  in 
the  operational  program  would  be  adequate  to  be  able  to  fund  it. 
There  was  no  independent  probing  that  an  independent  cost  review 
would  have  done,  and  consequently,  it  turned  out  to  be  wishful 
thinking  rather  than  a  correct  assumption.  As  the  Administrator 
said,  the  Program  Commitment  Agreement  review  and  the  inde- 
pendent cost  reviews,  and  all  those  kinds  of  things  that  are  aimed 
at  nailing  down  those  things  before  we  get  started,  would  have 
been  beneficial  in  this  case. 

Mr.  Stokes.  Is  it  correct  that  the  development,  which  is  only  part 
of  the  program,  has  grown  from  $198.7  million  to  $654.6  million,  in- 
cluding the  two-year  slip  in  the  hydrogen  pump,  is  that  correct? 

General  Pearson.  That  is  correct. 

Mr.  Stokes.  Now,  let  me  ask  a  question  that  I  know  is  relatively 
tough  to  answer,  but  I  would  appreciate  as  straightforward  a  re- 
sponse as  possible.  And,  of  course,  both  Arnie  Aldrich  and  Tom 
Utsman  are  here  and  both  of  you  were  involved  in  the  contract. 

If  you  knew  in  1987  that  what  had  been  advertised  as,  roughly,  a 
$200  million  program,  was  going  to  grow  at  a  minimum  a  $1.1  bil- 
lion program,  would  you  have  gone  ahead? 

Mr.  Utsman.  Let  me  speak  for  myself. 

I  think  in  the  context  of  1987,  the  answer  would  have  been  yes; 
and  the  reason  is  fairly  clear.  If  you  look  at  the  safety  hazards  as- 
sociated with  the  shuttle  program,  they  inherently  fall  into  two 
camps.  One  is  in  the  solid  rocket  booster,  and  the  others  are  in  the 
engines. 

We  have  the  ASRM  program  addressing  the  solid  rocket  booster 
problems.  When  you  looked  at  the  engines,  the  most  critical  parts 
of  the  engines  have  always  been  determined  to  be  the  turbopumps. 
So  if  you  were  going  to  increase  the  safety,  and  this  was  coming 
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out  of  the  Challenger  accident  period,  then  you  had  to  fix  the  tur- 
bopumps  and  fix  the  engines.  I  think  at  the  time  the  investment, 
considering  you  are  talking  about  a  program  that  is  going  to  go 
decades  and  running  $4  billion  a  year,  a  $1  billion  investment  in 
order  to  substantially  improve  the  safety  of  a  program  that  would 
expend  for  the  Nation  $80  to  $100  billion,  would  have  seemed  to  me 
at  that  time  a  prudent  investment.  I  think  we  got  caught  up  in  the 
euphoria  that  we  were  going  forward  to  fix  it,  and  didn't  do  the 
proper  program  management  that  we  should  have  done  at  that 
point  in  time  to  define  and  communicate  effectively  the  cost.  But  I 
really  believe  strongly  that  we  still  need  the  pumps,  the  Nation 
needs  it  if  it  is  going  to  make  the  shuttle  a  stronger,  safer  vehicle. 

Mr.  Stokes.  Did  you  want  to  comment? 

General  Pearson.  I  would  just  say  that  we  grossly  underestimat- 
ed the  requirements.  And  we  are  not  going  to  do  that  any  more.  As 
the  Administrator  says,  we  put  the  Program  Commitment  Agree- 
ments in  effect,  and  that  independent  cost  analysis,  and  those  will 
work.  But  then  again,  remember,  we  grossly  underestimated  the 
requirements.  You  are  talking  about  putting,  roughly,  the  equiva- 
lent of  a  Corvette  into  a  one-pound  box.  It  has  been  a  tough  techno- 
logical problem.  But  we  still  should  have  had  an  independent  cost 
analysis  and  had  a  better  handle  on  the  requirements. 

CONTRACTOR  REQUIREMENTS 

Mr.  Stokes.  How  about  the  contractor  situation  here?  Was  this 
another  case  of  a  contractor  being  totally  unrealistic,  or  one  who 
was  in  over  his  head? 

General  Pearson.  I  don't  think  they  realized  the  technical  com- 
plexity. You  could  correct  me  if  I  am  wrong,  but  I  just  don't  think 
the  contractor  had  a  real  good  handle  on  it,  and  came  in  with  a 
cost  to  get  the  contract,  to  get  in  the  business. 

Mr.  Utsman.  You  know,  I  think  that  is  right.  We  had  taken 
some  technology,  in  hindsight,  that  was  strictly  in  the  laboratory 
and  tried  to  put  it  in  full  production.  These  were  the  fine-grained 
microcastings,  or  the  castings  that  we  have  manufactured  that 
allow  us  to  eliminate  all  the  welds.  Essentially,  this  is  going  to  be 
used  as  the  cutting  edge  in  all  high-performance  engines,  both  for 
shuttle  or  whatever  follows  the  shuttle.  And  to  manufacture  those 
castings,  essentially  we  should  have  foreseen  that  it  was  going  to 
take  a  lot  more  effort  to  undertake  the  casting  methodology.  It 
added  some  18  months  to  the  program. 

The  18  months  in  a  development  program  is  a  lot  of  dollars,  and 
it  extends  on  out,  and  we  should  have  known  and  foreseen  that 
that  was  going  to  be  a  very  difficult  part  of  the  task.  The  rest  of 
the  problems  that  we  ran  into,  I  think,  are  nominal  problems.  We 
probably  were  looking  at  the  experience  we  had  in  the  develop- 
ment of  the  other  engines,  and  we  underestimated  even  there.  I 
think  we  went  every  way  on  looking  at  the  rosy  road,  without  look- 
ing at  it  realistically. 

CAPPING  THE  ALTERNATE  TURBOPUMP  PROGRAM 

Mr.  Stokes.  Let  me  ask  you  this.  Assume  that  you  continue  the 
liquid  oxygen  pump  tests,  through  the  month  of  April,  with  no 
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problems,  then  you  come  to  us  with  a  proposal  to  proceed  with  the 
program. 

Given  the  growth  history  that  we  have  already  discussed,  I  would 
assume  you  would  have  no  objection  to  us  capping  this  program? 

Mr.  Utsman.  We  would  not  have  any  objection  to  capping.  We 
would  ask  for  forbearance  to  make  sure,  as  we  come  forward  to 
you,  that  we  have  good,  solid  estimates.  We  have  talked  to  the  con- 
tractors about  looking  at  the  degree  of  firmness  in  their  estimates 
and  about  firmer  estimates  for  the  development  program,  to  assure 
that  we  both  have  a  clear  understanding  of  the  risk  involved.  We 
have  an  interest  in  something  like  a  fixed-price  incentive,  which 
says  you  really  understand  where  you  are.  Not  only  that,  but  we 
are  interested  in  capping  the  production  buy.  So  we  should  be  able 
to  limit  the  liabilities,  have  a  clear  understanding  with  our  con- 
tractors on  what  we  feel  the  development  involves,  and  the  risks 
are  associated  with  it. 

Mr.  Stokes.  And  that  would  certainly  be  fair. 

Mr.  Lewis. 

NASA's  VIEWS  OF  THE  CONTRACTORS 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

That  last  response  immediately  takes  me  to  NASA's  view  of  the 
contractors  who  might  be  involved,  their  willingness  to  do  business 
in  the  fashion  that  you  suggest.  You  had  discussions  that  would  in- 
dicate their  willingness  to  do  it  in  this  way? 

Mr.  Utsman.  The  discussions  have  gone  like  this:  They  have 
been  preliminary  in  nature  and  they  have  been  based  on  the  fact 
that  the  contractors  for  the  other  improvements  in  the  program 
feel  that  they  have  reached  a  very  mature  position.  When  you  look 
at  them,  where  they  are  with  regard  to  test  history  and  that,  that 
is  a  true  statement. 

I  know  no  other  way  to  drive  out  risk  than  to  make  the  person 
who  is  going  to  have  to  put  his  money  at  risk,  sit  down  to  do  it,  and 
say,  I  am  willing  to  do  it  for  this  price  and  for  this  bid.  Then  we 
start  to  communicate,  and  we  both  understand  the  risks. 

I  have  talked  to  them.  They  both  have  expressed  a  willingness  to 
discuss  it,  and  they  are  looking  at  it. 

This  has  also  had  a  very  bad  name.  It  doesn't  cure  problems  if 
you  don't  understand  what  you  are  buying  and  what  you  are  sell- 
ing. And  so  what  we  are  really  trying  to  do  is  make  sure  we  get 
that  communication  up  front,  know  where  we  are  going,  so  that  we 
can  pin  a  price  on  it  and  come  to  you  with  the  confidence  that  we 
can  deliver. 

Mr.  Lewis.  Have  those  discussions  included  the  penalty  kind  of 
incentives  that  Mr.  Goldin  described? 

Mr.  Utsman.  Inherent  in  a  fixed  price  system  is  a  penalty  situa- 
tion. 

Mr.  Lewis.  Or  they  lose  their  fees  at  the  other  end? 

Mr.  Utsman.  They  lose  their  fees  and  can  actually  lose  profits 
from  other  products  where  they  would  have  to  pay. 

Mr.  Lewis.  Okay.  In  this  program,  you  have  made  at  least  two 
major  decisions  to  redirect  the  efforts  since  1990.  One  was  to  defer 
development  of  the  fuel  pump  as  you  resolve  development  of  prob- 
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lems  on  the  LOX  mechanism.  Another  was  to  direct  Pratt  and 
Whitney  to  be  a  subcontractor  to  Rocketdyne.  These  decisions  sug- 
gest some  level  of  either  uncertainty  or  dissatisfaction  with  the 
contractor. 

Mr.  Utsman.  I  think  that  in  all  honesty,  we  were  not  happy,  as 
you  might  guess,  with  the  progress  we  were  making.  We  wanted  to 
get  a  focused  attention,  so  we  looked  and  made  the  decision  that 
we  would  focus  our  attentions  on  the  LOX  pump.  And  as  we  made 
progress,  it  was  our  intent  to  come  back  and  look  at  the  hydrogen 
pump  on  the  basis  of  the  progress.  The  inclusion  of  Rocketdyne 
into  an  oversight  role  was  fundamentally  to  get  to  accountability. 

These  pumps  are  part  of  the  engine.  What  we  did  not  want  to  do 
is  have  a  contract  with  the  government  where  when  it  came  time, 
we  gave  Rocketdyne  part,  and  Rocketdyne  said,  "I  can't  certify  my 
engine."  We  wanted  to  have  Rocketdyne  saying  we  have  got  an 
engine  we  believe  in  earnestly,  even  though  it  has  a  Pratt  pump  in 
it. 

ALTERNATE  TURBOPUMP  PROGRAM  INCREASES 

Mr.  Lewis.  To  what  extent,  if  any,  were  increases  in  the  Alter- 
nate Turbopump  Program  caused  by  either  of  the  two  prime  con- 
tractors? 

Mr.  Utsman.  I  am  not  sure.  The  performance  has  been  funda- 
mentally Pratt  and  Whitney's  for  performance.  Rocketdyne  has 
aided  with  technical  assistance  and  suggestions.  They  have  been 
mainly  providing  integration,  how  it  is  going  to  fit  in.  If  you  are 
talking  to  what  is  called  the  "  wrap,"  the  additional  cost  by  subcon- 
tracting, in  general,  the  direct  costs  for  people  working  on  the 
project,  that  is  well  thought  out.  They  are  providing  technical 
input  in  that. 

In  the  remainder  of  the  cost,  there  is  an  additional  amount  of  fee 
that  is  carried  to  get  the  responsibility  and  accountability  to  one 
person.  And  it  is  a  matter  of  it  being  spread  over  a  larger  base 
rather  than  a  smaller  base,  so  it  does  cost  you  a  little  bit  more  to 
do  business  this  way,  but  you  have  got  to  trade  that  off  on  the  ac- 
countability and  what  you  are  really  looking  for  at  the  end.  If  we 
did  not  have  Rocketdyne  doing  that,  we  would  have  to  have  more 
civil  servants  working  that  same  thing.  You  don't  get  the  insight 
without  paying  for  it  somewhere. 

TESTING  OF  LOX  PUMP 

Mr.  Lewis.  What  did  you  learn  from  the  tests  the  Chairman  and 
I  saw  in  February  of  the  LOX  pump? 

Mr.  Utsman.  The  bearings  have  been  the  problem.  We  have  had 
overheating  in  the  bearings.  Our  loading  methods  have  been 
changed  in  the  tests  you  saw.  That  is  leading  us  down  to  successful 
solutions  to  that  bearing-loading  problem,  without  getting  terribly 
technical  beyond  both  of  our  capabilities. 

Mr.  Lewis.  I  have  had  some  difficulty  understanding  from  the 
very  beginning,  but  that  is  what  this  is  about.  The  Chairman  is 
trying  to  help  me  out. 

Mr.  Utsman.  It  is  a  very  difficult  problem. 
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General  Pearson.  This  bearing  problem  is  really  kind  of  interest- 
ing. Rocketdyne  had  gone  all  out  since  we  got  the  help  from  your 
Committee.  Actually,  Pratt  has  gotten  the  Russians  down,  who  have 
similar  types  of  pumps  on  their  rocket  engines,  and  the  Russians 
have  been  going  all  out  to  help  us  in  this  problem.  And  we  feel 
pretty  certain  that  we  are  there,  thanks  to  this  parallel  develop- 
ment that  we  instituted  that  we  should  have  been  doing  all  along. 
So  as  Tom  said,  there  may  be  light  at  the  end  of  the  tunnel  here. 

Mr.  Lewis.  Thank  you,  Mr.  Chairman. 

Mr.  Stokes.  Mr.  MoUohan. 

SPECIFIC  ATP  PROBLEMS 

Mr.  MoLLOHAN.  Thank  you,  Mr.  Chairman. 

Well,  this  is  the  second  program  that  we  have  talked  about,  and 
in  a  thematic  sort  of  way,  there  are  the  same  answers  from  this 
program  as  were  offered  up  in  regard  to  the  last  program. 

The  responses  here  have  been  like  this:  We  grossly  underestimat- 
ed requirements;  we  didn't  do  proper  program  management;  we 
didn't  appreciate  the  technical  complexities;  we  should  have  fore- 
seen; we  underestimated. 

If  that  is  all  we  get  out  of  this,  I  am  not  sure  I  will  in  any  way 
understand  in  specific  sorts  of  terms  what  the  problems  are,  nor 
appreciate  the  kind  of  proposals  that  the  administrator  has  sug- 
gested this  fixes  for  the  problems. 

So  I  would  like  for  you,  if  you  would,  to  talk  in  a  bit  more  detail 
about  when  you  say,  "and  I  guess  we  sort  of  grossly  underestimated 
the  requirements."  In  regard  to  this  program,  could  you  talk  in  a 
bit  more  detail,  maybe  chronologically,  to  what  criteria  you  would 
consider  that  leads  you  to  say  now  that  we  grossly  underestimated 
the  requirements? 

Just  as  a  start,  how  did  you  grossly  underestimate  the  require- 
ments? What  went  wrong?  What  should  have  you  done  differently? 

Mr.  Utsman.  I  think  any  time  you  are  dealing  in  a  technological 
development  such  as  this,  we  should  have  started  with  the  materi- 
als we  were  using,  which  were  essentially  the  castings.  As  I  ex- 
plained earlier,  we  had  only  had  laboratory  developments  on  the 
casting.  We  had  not  really  done  it  in  full  parts. 

Mr.  GoLDiN.  Excuse  me,  Mr.  MoUohan,  I  would  just  like  to  help 
him  clarify. 

Could  I  just  take  a  minute;  is  that  okay? 

Mr.  MoLLOHAN.  Yes,  sir. 

Mr.  Stokes.  Sure.  Please  do. 

Mr.  Utsman.  It  has  been  suggested  I  give  you  somewhat  of  a  con- 
text of  the  problems. 

Mr.  MoLLOHAN.  Is  that  just  a  suggestion? 

Mr.  Utsman.  My  colleague,  the  Administrator.  The  original 
pump,  due  to  the  need  to  put  it  into  the  orbiter  and  keep  it  small, 
had  to  be  done  from  the  technologies  of  that  vintage  with  welds; 
and  we  had  a  lot  of  welds — somewhere  over  700  to  800  welds.  Those 
welds  are  uninspectable,  many  of  them;  so,  if  you  have  a  concern 
about  welds  being  made,  you  can't  inspect  them  and  have  them  let 
go  at  some  inappropriate  time.  So  they  are  a  high  risk  element. 
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So  what  we  were  looking  for  in  improvement  in  safety  was  to  be 
able  to  go  to  the  castings  which  have  no  welds,  and  are  completely 
inspectable.  There  were  developments  made  during  the  late  1970s 
and  early  19803  in  these  fine-grained  precision  castings;  these  were 
more  or  less  laboratory  developments. 

The  casting  is  very  difficult  to  make,  because  in  a  conventional 
casting,  you  use  a  lot  of  time  and  you  get  coarser  grained  materi- 
als. We  are  trying  to  have  high  strength  materials  with  a  nice,  fine 
grain,  which  cuts  down  porosity.  It  leaves  you  smooth-faced  fin- 
ishes, so  when  you  have  your  flows  through  them,  you  have  effi- 
cient flows  and  don't  get  inefficiencies.  So  this  drive  to  this  casting 
technology  essentially  led  us  into  difficulties  in  scaling  it  up  and 
bringing  it  from  the  lab.  And  it  took  us  about  18  months  over  and 
beyond  what  we  had  planned.  We  should  have  anticipated  that  it 
wouldn't  just  be  straightforward. 

INDEPENDENT  REVIEWS 

Mr.  MoLLOHAN.  Okay.  Now,  how  should  you  have  anticipated 
that,  through  what  process?  This  gets  to  answers  about  how  we  un- 
derestimated the  complexity  of  the  problem,  and  I  think  the 
premise  here  is  by  saying  that  that  led  to  cost  overrun.  So  what  I 
am  trying  to  understand  is  how  you  underestimated.  What  process 
did  you  not  go  through  that  the  administrator  is  now  suggesting 
are  were  going  to  go  through  to  avoid  the  problem? 

Mr.  Utsman.  In  the  process  of  coming  up  with  the  contract,  es- 
sentially, it  is  like  anything  else.  You  would  be  planning  it  in- 
depth.  It  would  get  an  independent  review,  which  would  check 
back  what  is  the  experience  from  past  programs  and  being  able  to 
take  technology. 

Mr.  MoLLOHAN.  Is  that  independent  review  a  contracting  proc- 
ess? When  you  say  independent,  you  mean  independent  within  the 
agency? 

Mr.  Utsman.  Independent  within  the  Agency.  The  process  that 
was  used  here  involved  a  change  within  the  program.  It  involved 
agreement  as  part  of  the  budget  process  and,  essentially,  didn't  get 
that  type  of  independent  review. 

Mr.  MoLLOHAN.  So  really  in  this  case  NASA  is  taking  responsi- 
bility for  not  giving  adequate  requirements  to  the  contractor;  is 
that  what  I  am  hearing? 

Mr.  Utsman.  I  am  saying  that  in  this  case,  the  contractor  and 
NASA  both  should  have  understood  that  the  casting  problem 
would  probably  take  a  lot  longer  than  going  straightforward.  We 
should  have  recognized  there  would  be  problems  in  it  based  upon 
the  history  of  bringing  new  technologies  from  the  laboratory  state 
into  full  production. 

Mr.  Mollohan.  Now,  how  does  that  translate  into  our  themes  of 
cost  overrun  causes?  Based  upon  the  review  that  you  did,  with  its 
admitted  inadequacies,  it  led  to  a  cost  estimate.  Did  you  associate  a 
cost  figure  with  this  initial  review? 

Mr.  Utsman.  For  the  castings? 

Mr.  Mollohan.  For  the  whole  program. 

Mr.  Utsman.  For  the  whole  program.  Yes. 
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Mr.  MoLLOHAN.  You  said  you  grossly  underestimated  the  require- 
ments. 

Mr.  Utsman.  Yes.  We  had  estimated  $100  million  to  be  what  the 
program  would  cost. 

Mr.  MoLLOHAN.  And  that  was  based  on  grossly  underestimated 
requirements? 

Mr.  Utsman.  That  is  correct.  As  we  went  through  and  found  the 
problems,  we  wound  up  the  estimates,  and  as  we  upped  the  esti- 
mates it  became  clear  that  we  had  an  overrun  situation. 

Mr.  MoLLOHAN.  And  was  that  upping  the  estimates  in  regard  to 
this  specific  program?  Was  that  an  incremental  sort  of  thing  as  we 
discovered  it? 

Mr.  Utsman.  Yes,  sir. 

Mr.  MoLLOHAN.  As  it  fell  in  on  us  we  discovered  that  on  this 
phase  our  estimates  were  wrong  and  so  we  upped  it,  and  then  this 
pattern  just  became  repeated  at  each  phase?  What  would  have 
been  the  fix  for  that? 

Mr.  Utsman.  I  think  going  back  to  the  Program  Management 
Council,  as  is  recommended  with  a  go/ no-go  decision.  Internally, 
NASA  will  be  looking  at  costs  that  exceed  a  percentage,  that  is. 
Such  a  review  would  indicate  that  our  plan  is  not  correct,  and  that 
we  should  be  coming  forward  with  recommendations  either  to  stop 
the  program  or  not. 

Mr.  Mollohan.  So,  as  I  think  I  heard  the  Administrator  say,  you 
would  call  a  time  out  at  that  point. 

Mr.  Utsman.  That  is  correct. 

Mr.  Stokes.  What  would  you  do  at  that  point? 

General  Pearson.  What  is  going  to  happen  is  I  am  going  to  sign 
up  with  the  Administrator  for  a  program;  I  want  to  make  sure  it  is 
correct  because  I  don't  want  to  come  back  and  say,  hey,  look,  boss, 
this  is  messed  up.  We  have  got  to  do  something.  If  program  cost 
growth  goes  over  10  percent,  I  am  going  to  have  to  go  to  the  Pro- 
gram Management  Council.  We  are  going  to  have  to  reevaluate  it 
by  the  highest  management  council.  They  are  going  to  say  whether 
it  should  proceed,  or  cancel,  or  we  renegotiate  the  contract.  There 
will  be  something  like  this  so  this  won't  be  able  to  happen. 

Additionally,  in  the  beginning  we  will  have  had  an  independent 
cost  analysis  which  will  double-check  our  work  that  we  are  in  a 
reasonable  ball  park;  I  am  sure  the  Committee  will  want  to  see 
that,  too,  when  that  happens. 

MANAGEMENT  REQUIREMENTS 

Mr.  Mollohan.  I  am  interested  in  asking  what  kind  of  a  man- 
agement style  this  is.  Is  this  pervasive  in  NASA,  this  style?  Going 
to  the  general  now  from  the  specific,  is  this  style  now  or  in  the  past 
pervasive?  Or  is  it  on  a  program-by-program  basis  depending  on  ca- 
pabilities or  management  style  of  the  ladder  of  management,  that 
these  critical  reviews  occur  or  don't  occur?  Or  is  what  you  are  de- 
scribing, with  regard  to  this  program,  SOP  in  NASA  and  generally 
applicable  to  all  of  its  programs? 

General  Pearson.  I  wouldn't  say  it  is  SOP,  sir.  What  I  would  say 
is  this  is  a  program  in  which  mistakes  were  made.  The  Administra- 
tor and  all  his  gang  have  taken  a  lot  of  effort  to  figure  out  a  way  to 
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not  make  this  happen  again.  There  are  good  examples,  as  I  de- 
scribed before,  the  Endeavour,  which  came  in  on  time,  and  $200 
million  under  cost. 

Mr.  MoLLOHAN.  That  is  because  of  or  in  spite  of? 

General  Pearson.  That  is  because  we  set  requirements.  We 
knew  what  we  wanted  to  build.  We  didn't  underestimate  the  re- 
quirements. We  knew  what  we  wanted.  We  told  the  contractor;  we 
got  a  fixed  price;  and  they  delivered. 

Mr.  MoLLOHAN.  So  Endeavor  was  a  different  approach;  is  that 
what  you  are  telling  us? 

General  Pearson.  It  was  not  a  different  approach.  It  was  executed 
in  a  better  manner,  I  would  say. 

Mr.  MoLLOHAN.  Well,  that  is  my  question  and  maybe  I  am  not 
articulating  it  very  well.  My  question  is  what  kind  of  management 
requirements  or  lack  thereof  would  allow  this  kind  of  mismanage- 
ment as  you  described  associated  with  this  pump  program  to  go  for- 
ward and  does  that  characterize  NASA  style  with  regard  to  all  pro- 
grams or  is  it  unique  to  this  or  these  six  programs? 

In  other  words,  is  it  an  individual  manager's  problem?  Is  it  a 
general  management  structure  problem  at  NASA? 

General  Pearson.  Well,  obviously  the  management  structure 
has  had  faults  in  it.  The  Administrator  has  charged  us  to  find 
better  ways  to  do  business,  which  we  have  been  describing  to  you. 
There  have  been  mistakes  made,  but  there  have  been  some  tri- 
umphs, too. 

Mr.  Allison.  Could  I  say  something  about  this? 

Mr.  MoLLOHAN.  Please. 

Mr.  Allison.  This  is  a  bit  different.  Both  these  programs  were  a 
bit  different.  The  ASRM  is  a  bit  different  than  would  normally 
happen  in  a  NASA  program  or  project.  These  took  place  within  an 
ongoing  program.  It  was  in  Shuttle  operations  and  production. 
They  took  place  at  a  particular  point  in  time  where  we  were  under 
great  pressure  to  improve  the  system  that  we  were  on. 

So  there  were  two  forces  there.  You  had  a  modification  that 
didn't  necessarily  get  the  type  of  review  a  new  initiative  would  get, 
like  a  new  spacecraft  development  or  something  like  that.  So  these 
were  inherently  different  in  their  nature  and,  unfortunately,  did 
not  get  the  same  kind  of  review. 

Mr.  Mollohan.  That  is  helpful  because  you  really  do  have  a 
problem  if  in  all  these  programs  that  NASA  grossly  underesti- 
mates requirements. 

Mr.  Stokes.  Will  you  yield  to  me  for  just  a  moment? 

Mr.  Mollohan.  Yes,  sir. 

Mr.  Stokes.  On  the  Comptroller's  comment,  the  very  next  pro- 
gram we  are  going  to  discuss  is  the  Mars  Observer  Program  and 
that  was  a  whole  new  program 

Mr.  Allison.  It  was. 

Mr.  Stokes  [continuing].  Where  you  had  the  same  problem. 

Mr.  Allison.  It  got  reviewed.  It  really  was  reviewed.  You  will 
hear  the  problems  with  that  because  they  are  a  different  set  of 
problems. 
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MANAGEMENT  PROCESS 


Mr.  Lewis.  Mr.  Chairman,  to  follow  up  earlier  we  talked  about 
Endeavour  and  we  built  shuttles  before  but  the  one  system  that 
was  new  happened  to  be  the  system  that  got  screwed  up.  It  is  when 
we  start  down  a  new  path  that  we  seem  to  have  difficulties  with 
the  management. 

We  are  going  to  have  a  management  process  in  this  committee 
that  is  a  little  different  than  I  have  seen  before.  I  think  all  our 
agencies  ought  to  know  that  when  questions  along  these  lines  begin 
to  be  asked  it  is  not  going  to  be  one  more  simple  year.  It  is  a  very 
serious  concern  of  this  committee  when  new  programs  are  initiat- 
ed, that  we  get  a  handle  and  know  that  there  is  going  to  be  a  pen- 
alty at  the  other  end  if  it  doesn't  work. 

Mr.  Stokes.  I  yield  back. 

PROGRAM  CAP  PROCESS 

Mr.  MoLLOHAN.  I  just  had  one  more  question.  Thank  you,  Mr. 
Chairman. 

The  Chairman  asked  you  for  capping  and  inviting  you  to  say, 
"yes,  please  cap  our  programs."  That  actually  overstates  it,  Mr.  Ad- 
ministrator, for  the  record.  But  anyway  he  did  invite  you  to  agree 
to  have  your  programs  capped.  I  would  just  be  concerned  that  you 
almost  agreed  too  quickly  with  that,  because — and  I  think  the  re- 
sponse should  be  not  arbitrarily  we  want  to  go  through  this  process 
and  give  you  a  number  and  I  know  you  didn't  mean  it  arbitrarily. 
What  I  am  inviting  you  to  do  is  tell  me  what  process  you  go 
through  to  give  you  a  number  so  we  can  cap  your  programs. 

General  Pearson.  On  the  toilet  or  the  turbopump? 

Mr.  Mollohan.  Any  program.  I  think  these  principles  ought  to 
be  applied  across  the  board. 

Mr.  Goldin.  Could  I  answer  that  because  I  think  it  is  more  di- 
rected towards  the  overall  NASA  program. 

Mr.  Mollohan.  Yes,  sir. 

Mr.  Goldin.  Let  me  say  the  following:  I  think  it  is  appropriate  to 
cap  some  programs  and  to  not  cap  others.  If  we  have  a  program 
that  is  in  production,  it  is  very,  very  appropriate  to  use  the  right 
kind  of  contract,  and  I  come  back 

Mr.  Mollohan.  I  don't  understand  what  you  just  said.  If  we  have 
a  program  it  is  proper  to  use  the  right  kind  of  contract? 

Mr.  Goldin.  There  are  different  types  of  programs.  Let  me  break 
them  up  into  a  few  different  piles.  There  is  the  front-end  develop- 
ment program  which  is  generally  high  risk  technology.  Then  there 
are  production  programs  which  are  reducing  that  technology  to 
practice  and  building  multiple  units.  Let  me  just  use  those  two  ex- 
amples and  break  development  programs  into  two  types. 

There  are  development  programs  where  we  are  not  extending 
technology  but  just  applying  technology  and  there  are  development 
programs  like  this  Alternate  Turbopump  where  we  are  on  the  cut- 
ting-edge of  technology.  Let  me  make  those  three  piles,  okay. 

In  the  production-type  contracts,  I  am  not  sure  that  a  cap  is  the 
approach  you  want;  but  what  you  might  want  to  look  at  is  two 
types  of  contracting.  There  is  the  fixed-price  contracting  which  in 
effect  says,  you  bid,  this  is  the  dollar  value,  you  overrun  that  dollar 
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value,  and  automatically  by  definition  you  have  a  cap.  So  that  is 
one  approach. 

A  second  approach  is  to  say,  okay,  this  production  contract  may 
be  a  little  bit  nonconventional  so  what  I  would  like  to  do  is  go  to 
cost-contracting;  but  let  me  tell  you,  contractor,  there  is  going  to  be 
a  negative  incentive  and  if  you  do  not  perform  on  this  contract,  you 
will  lose  not  just  the  fee  you  have  earned  but  the  potential  fee.  So, 
perhaps  you  earn  a  7  percent  fee,  but  the  maximum  fee  is  15  per- 
cent. You  give  back  7,  plus  8  percent,  so  you  get  penalized.  That  is 
another  approach  to  the  problem. 

A  third  approach  is  another  cost-type  contract.  In  addition  to 
having  this  provision  on  fee,  I  am  also  going  to  put  an  absolute 
funding.  So  it  is  cost-type  until  I  reach  a  ceiling,  and  when  I  reach 
that  I  cannot  go  above  it  and,  in  effect,  I  have  gone  to  a  fixed-type 
contract.  That  is  why  I  wanted  to  discriminate  among  the  different 
types  of  contracts.  I  think  there  are  those  types. 

When  we  get  into  development  contract  I  think  it  is  more  appro- 
priate not  to  put  a  cap  on  the  contract  to  the  contractor.  If  you 
reach  the  cap,  you  keep  on  spending  money,  but  NASA  has  to  have 
some  criteria  whereby  we  would  agree  with  the  0MB  and  the  Con- 
gress which  says  if  this  program  exceeds  a  certain  dollar  value,  we 
are  not  being  responsive  to  the  American  public,  and  at  some  point 
in  time  you  just  cut  the  contract  off. 

Mr.  MoLLOHAN.  Well,  that  is  a  policy  question.  In  the  first  in- 
stance we  don't  want  to  spend  any  more  than  that  amount  of 
money  on  this  program,  and  then  the  experts  come  back  and  say, 
'well,  you  can't  do  that  program  unless  you  do  spend  more.'  That  is 
an  policy  question,  it  seems  to  me,  in  the  first  instance. 

Mr.  GoLDiN.  And  I  wanted  to  discriminate  between  NASA 
having  an  internal  cap  at  which  they  have  this  "yellow  light" 
system  which  I  talked  about.  If  you  reach  a  certain  spending  point 
where  the  overrun  is  so  much  or  the  requirements  growth  is  so 
much,  we  stop  and  say,  time  out,  let's  have  an  assessment  and  see 
if  the  value  of  continuing  outweighs  the  increased  cost.  That  could 
come  up  by  doing  a  much  better  forward  projection. 

Mr.  MoLLOHAN.  Would  you  elaborate  a  little  bit,  then,  on  your 
answer  to  the  chairman's  question  about  capping  and  apply  some 
of  the  principles  you  have  enunciated  here  to  this  specific  pro- 
gram? 

Mr.  GoLDiN.  I  think  on  this  specific  program,  what  would  be  the 
appropriate  form  of  contracting  would  be  either  the  fixed-price,  in- 
centive contract,  when  we  get  into  the  production  and  we  go 
through  their  review  process.  NASA  does  its  assessment  and  the 
Congress  could  do  its  assessment  and  then  we  discuss  it;  that  would 
be  one  approach. 

And  the  second  approach,  which  I  also  think  we  ought  to  consid- 
er is  the  cost-type  contracting,  where  we  would  have  this  negative 
earned  fee  if  there  was  lack  of  performance  to  ensure  we  had  integ- 
rity in  the  process  of  the  contractor  when  they  make  the  bids. 
Those  would  be  the  two  approaches  I  would  recommend  in  answer 
to  the  Chairman's  question. 

Mr.  Stokes.  Would  the  gentleman  yield  to  me  on  that? 

Mr.  MoLLOHAN.  Yes,  sir. 
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Mr.  Stokes.  In  effect,  when  you  move  from  development  into  pro- 
duction and  you  go  to  a  fixed-cost  type  of  contract,  you  are  in  effect 
capping  it  yourself,  are  you  not? 

Mr.  GoLDiN.  Yes. 

Mr.  Stokes.  And  the  problem,  of  course,  is  that  as  long  sis  you 
stick  with  it,  we  are  okay,  but  if  you  come  back  to  us  with  some 
other  approach,  that  is  where  we  have  a  problem. 

Mr.  GoLDiN.  Yes,  sir.  And  by  the  way,  when  you  take  a  look  at 
some  of  the  other  programs  later  in  the  day,  you  will  see  that 
NASA  set  out  down  one  track  and  set  up  a  whole  set  of  groun- 
drules  and  the  place  we  got  into  trouble  was  we  changed  those 
groundrules  to  go  do  it  another  way. 

So  one  of  the  most  important  things  we  ought  to  do  is  take  the 
time  up  front  and  decide  how  we  are  going  to  do  it  and  then  stick 
to  that  approach.  Because  you  can't  take  one  form  where  I  am 
going  to  build  a  low-cost  system  and  have  multiple  units  and  then 
suddenly  convert  it  to  a  contract  where  I  am  going  to  build  only 
one  unit  and  I  am  going  to  have  that  unit  serve  all  the  needs. 

That  is  where  I  say  you  want  to  have  this  "ydlow  light"  system 
and  say,  "time  out,"  are  we  doing  the  right  thing?  Should  we  ter- 
minate and  start  over  again  or  should  we  continue  the  way  we  are 
going?  I  think  when  you  listen  to  the  story  on  the  Transfer  Orbital 
Stage,  you  will  see  we  had  a  well-defined  $30  million  program. 
That  turned  into  a  $200  million  program  because  along  the  way 
the  approach  kept  changing  but  there  was  no  "yellow  light"  system 
to  say  "time  out,"  let's  see  where  we  are.  That  is  why  I  think  it  is 
so  very  important  for  NASA  to  have  that,  and  I  think  we  have  that 
reporting  responsibility  to  the  Congress  to  tell  them  when  we  have 
this  time  out. 

Mr.  Stokes.  Thank  you. 

Mr.  MoLLOHAN.  Thank  you,  Mr.  Chairman. 

Mr.  Stokes.  Sure.  Mr.  Chapman. 

Mr.  Chapman.  I  have  no  questions  at  this  time,  Mr.  Chairman. 

Mr.  Stokes.  Mr.  Torres? 

Mr.  Torres.  Mr.  Chairman,  I  indicated  earlier  I  had  a  number  of 
questions  to  ask.  I  would  like  to  seek  unanimous  consent  from  you 
to  present  these  in  writing  to  the  administrator  for  some  answers 
and  yield  back  my  time.  I  have  to  go  to  another  meeting,  so  I  won't 
be  able  to  raise  these  questions  at  this  time. 

Mr.  Stokes.  The  gentleman  certainly  may  submit  his  questions 
for  the  record. 

Mr.  Torres.  Thank  you. 

Mr.  Stokes.  Certainly. 

Mr.  Thornton. 

Mr.  Thornton.  Mr.  Chairman,  I  have  no  questions  at  this  time. 

Mr.  Stokes.  Why  don't  we  recess  until  1:30  this  afternoon.  Is  that 
all  right  with  you? 

Mr.  GoLDiN.  Fine. 

Mr.  Stokes.  Fine. 

[Recess.] 

ALTERNATE  TURBOPUMP  PROGRAM 

Mr.  Stokes.  The  committee  will  come  to  order. 
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Before  we  start,  I  understand,  Mr.  Goldin,  you  wanted  to  further 
elaborate  on  the  question  that  was  posed  to  you  by  Mr.  Mollohan? 

Mr.  Goldin.  Yes,  sir.  When  Tom  Utsman  was  talking  about  his 
example  of  the  casting  and  the  welding  for  the  Alternate  Turbo- 
pump,  I  felt  there  was  a  very  important  point  to  answer  Congress- 
man Mollohan's  question  about  how  this  all  relates  to  the  reforms. 
So  let  me  just  take  a  few  minutes  to  elaborate  a  little  bit. 

When  we  had  the  recent  pre-development  activity,  had  we  gone 
through  the  process,  we  would  have  made  a  contingency  plan  and 
identified  where  there  were  potential  problem  areas  that  are  part 
of  the  general  engineering  process.  It  would  have  been  clear  we 
could  have  problems  with  casting,  with  the  bearings,  and  with 
some  vibrational  problems  we  had  as  the  cooling  fluid  would  inter- 
act with  the  shaft.  And  we  could  have  required  as  part  of  this  proc- 
ess, in  getting  ready  for  a  development  contractor,  that  the  two 
competing  contractors  work  on  those  problems  with  tens  of  people. 

The  program  had  at  its  peak  about  300  to  350  people.  If  you  have 
a  problem  with  350  people  and  the  schedule  slips,  it  costs  a  lot  of 
money;  whereas  if  you  identify  problems  early  in  the  program, 
during  the  pre-development  phase,  you  have  tens  of  people  on  the 
program. 

I  want  to  solve  this  specific  problem.  I  want  to  make  a  casting 
with  small  grain  size  and  high  strength.  I  want  to  understand  the 
mechanical  characteristics  of  the  ball  bearings.  I  want  to  take  the 
vibrational  problems  out  of  the  system.  You  could  do  that.  You 
could  retire  the  risk,  if  you  will,  and  then  proceed  on  with  the  pro- 
gram and  not  have  the  type  of  problems  that  we  have  had. 

So  I  wanted  to  relate  the  technical  issues  to  the  process  that  we 
are  proposing  here.  If  we  had  a  contingency  plan,  and  had  gone 
through  all  these  contingencies,  I  think  we  would  have  had  a  much 
better  cost  assessment  of  how  we  go  produce  the  system.  And  I 
think  that  was  a  direct  answer  to  the  question  that  you  had  asked, 
and  a  clarification  I  wanted  to  provide. 

Mr.  Mollohan.  Thank  you,  Mr.  Chairman. 

Mr.  Stokes.  I  understand  Mr.  Aldrich  also  wants  to  come  up  and 
make  a  statement  on  this. 

Mr.  Aldrich.  Yes,  Mr.  Chairman.  Thank  you. 

Since  you  mentioned  my  role  briefly  in  the  Shuttle  return-to- 
flight,  I  wanted  to  present  my  opinion,  which  is  a  little  different 
than  the  one  that  Tom  Utsman  expressed,  about  what  we  might 
have  done  earlier  if  the  turbopump  program  had  been  projected  at 
a  billion  dollars  at  the  time  we  started  it. 

As  I  am  sure  you  recall,  during  the  return-to-flight  we  made 
some  200  changes  to  the  Space  Shuttle  for  safety  and  for  improve- 
ments to  make  it  a  better  performing  vehicle,  in  addition  to  rede- 
signing the  solid  rocket  motors.  And  during  that  time  the  new 
system  was  of  more  concern  to  us  than  the  space  shuttle's  main 
engine,  to  make  it  safer  because  it  is  a  very  high  risk  of  applying 
the  shuttle  system. 

Nevertheless,  those  changes  were  reviewed  prudently  and  at  the 
time  the  Alternate  Turbopump  came  forward,  it  was  competing 
with  a  number  of  other  proposed  ways  to  improve  the  main  engine 
by  improving  the  existing  rocket-guiding  system.  I  was  in  charge  of 
reviewing  those  things  at  that  time. 
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I  am  quite  confident  that  if  we  were  told  that  was  a  billion  dollar 
improvement,  it  would  have  been  way  out  of  bounds  with  other 
options  we  wanted  to  improve,  and  I  don't  believe  we  would  have 
bought  into  it  at  that  time.  We  might,  with  some  experience,  decide 
we  must  go  distinguish  that  kind  of  cost,  but  in  that  timeframe 
that  is  far  different  from  what  we  thought  we  were  buying  into. 

There  was  quite  a  bit  of  skepticism  on  the  NASA  team  about  the 
Alternate  Turbopump,  and  we  had  some  fairly  strong  presentations 
by  the  contractor  about  their  ability  to  produce  that  pump  and  the 
performance  it  would  provide.  And  it  was  reviewed  by  our  Mar- 
shall Space  Flight  Center  as  part  of  the  shuttle  program  to  assess 
the  technology  and  the  issues. 

And  while  we  thought  it  was  a  risky  technology,  we  did  not 
think  at  that  time  we  were  buying  a  billion  dollar  system  and  I 
think  there  were  a  number  of  other  avenues  we  would  have  consid- 
ered before  signing  up. 

Mr.  Stokes.  Thank  you  very  much,  Mr.  Aldrich. 

Anything  further,  Mr.  Mollohan? 

Mr.  Mollohan.  No,  sir. 

MARS  OBSERVER  MISSION 

Mr.  Stokes.  We  will  now  go  to  our  next  program,  the  Mars  Ob- 
server Mission. 

Dr.  Len  Fisk  and  Mr.  Diaz,  I  am  happy  to  have  you  with  us. 

Dr.  Fisk.  Thank  you. 

Mr.  Stokes.  The  next  program  is  the  Mars  Observer  Mission. 

I  understand  the  committee  was  advised  in  1985  that  this  pro- 
gram would  incorporate  a  number  of  approaches  to  achieve  what 
might  be  called  a  smaller,  cheaper  and  faster  series  of  missions  to 
the  planets.  The  committee  was  told  that  the  Mars  Observer  Satel- 
lite could  be  developed  for  about  $300-plus  million. 

The  Mars  Program  Office  has  put  together  a  paper  which  at- 
tempts to  outline  what  has  gone  wrong.  Incidentally,  when  we  take 
a  look  at  the  chart  before  us,  it  is  interesting  to  note  of  the  $200- 
plus  million  overrun  cost  growth,  only  $75.9  million  is  attributed  to 
the  launch  slip  resulting  from  the  shuttle  accident. 

I  would  like  to  ask  Len  Fisk  to  tell  us  in  his  view  what  went 
wrong  and  why.  For  example,  as  the  chart  indicates,  it  cost  $60 
million  additional  for  spacecraft  developments  after  it  was  moved 
to  an  expendable  launch  vehicle. 

Dr.  Fisk.  Thank  you  very  much. 

There  are  some  very  interesting  lessons  in  this,  as  you  point  out, 
and  as  Mr.  Goldin  also  alluded  to  earlier  this  morning.  Mars  Ob- 
server was  started  around  a  certain  set  of  assumptions;  namely, 
that  it  was  a  continuous  program  of  a  regular  series  of  launches. 
And  a  number  of  safeguards  were  built  into  the  program  in  order 
to  achieve  a  relatively  modest  cost. 

For  various  reasons,  early  in  the  program,  those  assumptions  and 
safeguards  were  abandoned.  You  can  see  this  in  lots  of  interesting 
ways,  because  in  a  regular  series  of  planetary  launches,  you  are 
not  highly  motivated  to  make  sure  that  ever3d:hing  is  done  in  just 
one  mission.  You  have  a  series  of  missions  and  you  can  fly  instru- 
ments on  different  spacecraft.  Whereas,  in  the  case  of  Mars  Observ- 
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er,  very  early  on,  the  multi-mission  concept  was  abandoned  and  it 
became  a  single  mission.  When  it  became  a  single  mission,  it  was 
the  only  trip  to  Mars  which  was  anticipated  for  many  years,  and  so 
the  pay  load  became  much  more  aggressive.  The  instruments 
became  more  complicated.  That,  in  turn,  led  to  some  weight  prob- 
lems on  the  spacecraft.  That,  in  turn,  led  to  abandoning  some  of 
the  safeguards  of  protecting  spacecraft  development  against  instru- 
ment development  and  so  on  and  so  forth. 

So  I  think  the  principle  lesson  that  we  ought  to  remember  in  this 
is  that  when  you  start  a  mission  under  one  set  of  assumptions,  you 
ought  to  continue  it  on  that  same  set  of  assumptions.  The  second 
lesson  we  ought  to  learn  from  this  is  there  is  great  value  in  having, 
in  fact,  a  regular  series  of  missions.  It  allows  you  certain  flexibili- 
ties that  you  do  not  get  in  single  new  starts. 

I  call  your  attention  to  the  very  successful  Explorer  program 
that  NASA  also  operates  which  has  launched  now  some  70  mis- 
sions. To  the  best  of  my  knowledge.  Congress  has  never  been  pre- 
sented with  a  cost  overrun  in  the  Explorer  program.  We  have 
always  managed  to  deal  with  our  problems  within  a  fixed  line  of 
that  program. 

So  I  would  hope  as  we  think  of  better  and  faster  and  cheaper 
ways  to  do  planetary  missions  in  the  future,  we  would  remember 
the  virtue  of  the  mission  line  approach  as  was  proposed  in  the 
original  Mars  Observer  concept. 

Mr.  Stokes.  This  spacecraft  contract,  according  to  the  chart,  is 
described  as  being  a  fixed-price  contract,  isn't  that  true? 

Dr.  FiSK.  That  is  correct.  That  is  the  contractual  vehicle  that  was 
used.  Of  course,  as  I  am  sure  you  are  aware,  with  a  slip  in  the 
launch  and  the  changes  in  approach  here,  the  cost  was  not  in  fact 
fixed. 

Mr.  Stokes.  I  notice  also  on  the  chart  you  indicate  or  NASA  indi- 
cates that  it  cost  almost  $6  million  to  restore  a  cut  of  only  $1.6  mil- 
lion which  had  been  made  the  previous  year  by  the  appropriations 
committee.  Tell  us  why  that  is. 

Dr.  FiSK.  My  recollection  of  that  is  twofold.  The  principal  change 
in  the  costs  that  occurred  was  to  restore  some  reserves.  There  had 
also  been  an  additional  cut,  on  top  of  the  Congressional  cut  that 
occurred  a  year  or  so  earlier  under  appropriations  integrity  re- 
forms. When  you  look  at  the  program  at  that  timeframe,  we  were 
nervous  about  the  reserves.  And  since  we  were  working  to  a  fixed 
planetary  launch  window,  where  the  penalty  is  enormous  if  you 
don't  make  it — there  is  a  26-month  slip  if  you  are  going  to  Mars — 
we  added  to  the  reserves  at  that  time. 

REPLACEMENT  ORBITER 

Mr.  Stokes.  Let  me  move  to  the  replacement  orbiter.  We  talked 
about  that  a  little  bit  this  morning. 

In  that  case,  the  committee  was  able  to  appropriate  the  full  $2.1 
billion  cost  which  you  referred  to  this  morning,  and  partly  because 
Rockwell  had  previously  built  two  or  three  identical  orbiters,  the 
actual  cost  came  in  at  $1.8  or  $1.9  billion. 

That  would  seem  to  suggest  that  if  we  could  appropriate  the  full 
cost  of  a  project,  some  of  these  overrun  problems  might  be  alleviat- 
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ed.  For  example,  I  suspect  that  NASA  might  propose  one  or  two 
new  smaller,  cheaper,  faster  Discovery  satellites  in  the  1994 
budget,  with  each  running  about  $150  million. 

If  it  were  possible,  and  I  am  not  suggesting  that  it  is,  if  it  were 
possible  to  appropriate  the  full  cost  of  one  of  these  missions,  could 
we  then  get  your  agreement  that  is  all  the  program  would  receive 
unless  something  happens  out  of  the  control  of  NASA,  such  as  a 
major  launch  delay? 

Mr.  GoLDiN.  Yes,  it  would  be  our  pleasure  to  take  something  like 
that.  I  can't  begin  to  tell  you  as  I  went  from  Center  to  Center,  at 
NASA,  the  personal  difficulties  that  occur  as,  each  and  every  year, 
people  have  to  replan  a  program.  You  know,  a  program  plan  is  a 
very  complicated  task  and  you  get  it  all  worked  out.  You  get  the 
team  going  and  they  start  moving  and  every  year  as  you  change  it, 
it  takes  some  of  the  life  out  of  the  program.  I  would  say  we  would 
accept  that  approach  assuming  that  we  could  start  the  program 
knowing  we  had  adequate  reserves  to  do  it,  and  also  understanding 
that,  if  we  had  a  "yellow  light,"  we  would  come  forward  and  say 
this  program  may  not  be  appropriate  to  continue  at  an  appropriate 
time  because  we  have  a  series  of  problems.  But  a  design-to-cost  pro- 
gram is  really  the  way  to  go  on  these  small  measures. 

We  should  not  be  in  a  position  of  funding  these  missions  on  a 
year-by-year  basis  because  you  will  spend  a  larger  portion  of  your 
budget  replanning  and  with  paper  than  building  hardware.  So  we 
think  that  that  is  a  very  appropriate  suggestion,  and  would  be 
pleased  to  take  that  on. 

MARS  OBSERVER 

Mr.  Stokes.  Another  question  on  the  Mars  Observer,  even 
though  this  program  had  a  cost  growth  of  the  $200-plus  million  in- 
cluding a  large  delay  launch,  isn't  it  true  that  you  had  to  downs- 
cope  the  program? 

Dr.  FiSK.  There  was  one.  The  Visual  and  Infrared  Mapping  Spec- 
trometer had  serious  cost  overruns  of  its  own  and  the  potential  of 
additional  ones,  and  that  was  the  basis  for  the  descope. 

It  has  been  the  policy  in  Space  Science  to  make  the  hard  deci- 
sions on  descoping,  if  in  fact  instruments  do  run  into  trouble.  We 
have  done  that  in  other  programs  and  it  is  a  painful  process,  but 
we  do  that  if  it  is  necessary. 

Mr.  Stokes.  Thank  you. 

Mr.  Mollohan? 

BUDGET  reserves 

Mr.  Mollohan.  Mr.  Chairman,  I  would  just  like  to  ask  you  how 
a  prudent  NASA  manager  budgets  a  project  and  then  how  that 
should  play  out,  if  you  would,  in  terms  of  reserves? 

Dr.  FiSK.  The  process  by  which  we  do  this  can  be,  and  should  be, 
quite  rigorous  where  you  have  gone  through  a  Phase  B  activity 
that  allows  you  to  understand  the  cost  elements  of  the  program. 
And  then  you  include  a  reasonable  reserve  posture  and  it  is  usually 
assigned  actually  by  sub-element  of  the  mission. 
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Some  instruments  tend  to  be  high-risk  items  and  carry  higher  re- 
serves than,  say,  spacecraft  that  are  fairly  straightforward.  And 
you  put  that  package  together. 

I  think,  as  we  were  just  talking  about  in  the  case  of  Mars  Ob- 
server, you  also  make  a  certain  set  of  assumptions  as  to  the  risk 
that  you  are  prepared  to  take  in  the  mission,  for  example,  the  qual- 
ity of  the  parts  that  you  are  planning  to  use,  and  the  amount  of 
redundancy  that  you  are  planning  to  put  into  the  spacecraft.  Those 
all  go  into  your  cost  assumptions. 

I  think  just  relating  it  for  a  moment  to  Mars  Observer,  you  have 
to  be  very  careful  as  you  execute  the  program  that  you  in  fact  keep 
that  same  set  of  assumptions.  Otherwise;  you  will  encounter  cost 
problems.  And  if  you  are  going  to  change  your  assumptions,  you 
should  make  sure  everybody  knows  that  as  you  change  your  as- 
sumptions, you  are  also  going  to  change  your  cost  at  that  time. 

Mr.  MoLLOHAN.  Because  you  can't  fairly  take  that  out  of  reserves 
because  it  was  never  put  in. 

Dr.  FiSK.  That  is  right.  Our  reserve  is  there  for 

Mr.  MoLLOHAN.  For  the  initial  anticipation. 

Dr.  FiSK.  That  is  right.  Simply  based  on  a  long  history  of  building 
these  types  of  missions,  you  can  say  30  percent  reserve  or  40  per- 
cent reserve  even  on  some  key  instruments  is  a  reasonable  posture 
for  just  building  that  instrument.  Now,  if  you  are  going  to  change 
the  assumptions,  then  your  reserve  posture  isn't  right. 

RESERVES  FOR  MARS  OBSERVER 

Mr.  MoLLOHAN.  So  is  a  reserve  a  contingency  fund  on  each  ele- 
ment? So  in  Mars  Observer,  what  did  you  start  with? 

Dr.  FiSK.  The  $306  million  estimate  included  the  reserves  at  that 
time. 

Mr.  MoLLOHAN.  So  you  started  with  a  project  that  you  projected 
to  cost  $306  million. 

Dr.  FiSK.  That  is  correct. 

Mr.  MoLLOHAN.  And  if  you  had  a  certain  program  definition  you 
said,  okay,  we  think  this  is  going  to  cost  300  minus  X. 

Dr.  FiSK.  Right. 

Mr.  MoLLOHAN.  And  X  equals  the  reserve. 

Dr.  FiSK.  That  is  correct. 

Mr.  MoLLOHAN.  And  than  the  X  is  divided  up  into  parts  with 
regard  to  each  critical  phase. 

Dr.  FiSK.  That  is  right.  But  you  also  give  to  your  program  and 
your  project  managers  the  right  to  move  those  reserves  around  be- 
cause you  are  really  doing  this  in  a  statistical  sense. 

Mr.  MoLLOHAN.  When  you  find  out  that  you  finished  phase  one 
you  didn't  need  the  reserves,  then  you  are  again  asking  the  folks  to 
follow  up  and  suggest  that  they  have  extra  reserves. 

Dr.  FiSK.  Even  slightly  differently,  you  may  discover  that  some- 
thing was  in  fact  easier  to  do  than  you  thought  it  was  going  to  be 
and  you  didn't  need  to  apply  reserves,  while  something  else  proved 
to  be  harder,  and  so  you  assign  the  reserves  to  that.  So  basically 
you  are  basing  your  reserve  posture  on  historical  data.  If  you  are 
developing  a  spacecraft  of  this  type,  you  ought  to  keep  that  kind  of 
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contingency  and  apply  it  judiciously  to  whatever  problems  you  in 
fact  encounter. 

Mr.  MoLLOHAN.  You  are  speaking  of  the  reasonably  prudent 
NASA  project  manager. 

Dr.  FiSK.  That  is  right.  As  Mr.  Goldin  said  earlier,  we  were 
unable  to  maintain  the  funding  profiles.  It  comes  back  to  your 
point  about  the  virtue  of  being  able  to  get  all  the  money  in  a  lump 
sum.  When  you  can't  maintain  the  funding  profile,  the  first  thing 
some  do  is  reduce  the  reserves.  That  defines  an  imprudent  manag- 
er, because  you  are  going  to  need  those  reserves. 

COST  ESTIMATES 

Mr.  MoLLOHAN.  Can  I  get  to  that  in  just  a  second?  I  want  to 
make  sure  I  understand  the  process. 

So  in  regard  to  staging  this  particular  project,  the  Mars  Observer 
Mission,  you  followed  this  procedure  and  you  were  pleased  you  got 
full  funding  from  this  committee  which  included  the  reserves;  is 
that  true? 

Dr.  FiSK.  Yes.  But  there  weis  one  fundamental  difference. 

Mr.  MoLLOHAN.  Initially,  I  mean. 

MARS  OBSERVER  FUNDING 

Dr.  FiSK.  We  got  full  funding  for  Mars  Observer,  but  the  assump- 
tions we  based  this  cost  estimate  on  included  that  Mars  Observer 
would  be  part  of  a  line  of  missions,  and  we  did  not  get  that.  And  I 
believe  that  was  actually  an  Administration  decision  not  to  pursue 
that. 

Mr.  MoLLOHAN.  You  mean  it  was  an  Administration  decision  to 
make  it  one  mission? 

Dr.  FiSK.  That  is  my  recollection  from  1984. 

Mr.  MoLLOHAN.  Right  there  is  one  of  the  time  out  points;  you  re- 
ferred to  earlier,  correct? 

Mr.  Goldin.  That  is  where  you  would  say,  do  you  want  to  pro- 
ceed given  what  has  happened. 

Dr.  FiSK.  Exactly  right.  And  if  you  wanted  to  proceed,  you  should 
have  said,  now,  wait  a  minute,  this  is  a  different  set  of  assumptions 
from  the  ones  we  used  to  price  the  $306  million. 

Mr.  MoLLOHAN.  I  am  just  curious.  When  that  happened  did  you 
come  back  and  tell,  for  example,  this  subcommittee?  You  don't 
know? 

Dr.  FiSK.  I  am  sorry. 

Mr.  MoLLOHAN.  I  wasn't  there. 

Dr.  FiSK.  I  will  be  happy  to  find  out.  I  don't  know  what  was  said 
in  the  record  at  that  time. 

Mr.  MoLLOHAN.  There  is  probably  an  historical  memorandum 
from  the  Committee.  What  happened?  You  started  adding  elements 
and  you  started  trying  to  fund  out  of  reserves?  That  wasn't  success- 
ful, so  had  you  to  come  back  in  and  ask  for  more  money? 

'The  information  follows: 

The  decision  to  request  funding  for  a  single  Mars  Observer  mission,  rather  than  a 
series  of  Planetary  Observer  missions,  was  made  by  the  Administration  prior  to  the 
submission  of  the  fiscal  year  1985  budget  request.  NASA's  initial  request  for  the 
Mars  Observer  mission  included  solely  the  funding  level  required  to  achieve  this 
single  mission;  it  did  not  include  outyear  funding  to  support  a  series  of  missions. 
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Materials  submitted  to  the  Subcommittee  between  1984  and  1988  also  reflected 
wording  that  expressed  NASA's  hope  that  funding  for  follow-on  missions  would  be 
available  after  the  viability  of  the  approach  was  proven  through  the  Mars  Observer 
program  implementation. 

Dr.  FiSK.  I  think  it  is  even  more  insidious  than  that.  Because 
when  you  discover  you  have  a  single  mission,  there  is  enormous 
pressure  to  fly  everything  that  needs  to  be  flown  to  Mars,  in  this 
case,  at  that  time.  And  so  the  payload  which  was  selected  at  that 
time  was  far  too  aggressive  for  the  kind  of  mission  we  had  priced. 

Now,  you  can  honestly  say  that  more  discipline  should  have  been 
exerted  at  that  time,  and  that  is  probably  true,  but  one  of  the  kind 
ways  to  exert  that  discipline  is  when  you  have  a  series  of  missions, 
you  know,  that  pressure  to  fly  everything  on  one  mission  just 
simply  evaporates. 

Mr.  MoLLOHAN.  When  you  say  unable  to  maintain  funding  pro- 
file, what  does  that  mean? 

Dr.  FiSK.  That  means  that 

Mr.  MoLLOHAN.  You,  are  not  able  to  get  enough  money  out  of  the 
Appropriations  Committee? 

Dr.  FiSK.  Yes,  on  an  annual  basis.  There  are  two  crucial  elements. 
One  is  the  total  cost.  But  even  more  crucial  is  the  annual  funding 
profile. 

I  mean,  there  is  a  characteristic  development  curve  that  starts  at 
approximately  $30  to  $40  million,  and  it  grows  to  $100  million 
and  it  grows  to  $200  million  and  backs  down  depending  on  the 
magnitude  of  the  program.  And  if  you  don't  climb  up  that  curve, 
you  don't  maintain  the  schedule;  and  if  you  don't  maintain  the 
schedule,  then  the  program  slips  and  the  total  cost  goes  up.  It  is 
really  absolutely  crucial.  One  of  your  basic  going-in  assumptions 
when  you  price  a  program  is  how  the  development  curve  is  going  to 
look  and  you  have  to  follow  that  closely  as  well. 

PRIORITY  MISSIONS 

Mr.  Stokes.  Would  you  yield  to  me  for  just  a  moment? 

Mr.  MoLLOHAN.  Yes,  sir,  Mr.  Chairman. 

Mr.  Stokes.  Going  back  to  what  I  made  reference  to  in  my  open- 
ing statement,  in  terms  of  both  NASA  and  the  Congress,  we  have 
been  unwilling  to  take  anji^hing  off  the  plate  and  we  continue 
trjdng,  with  the  limited  funding  we  have  in  light  of  the  deficit,  to 
continue  to  try  and  keep  everything  on  the  plate  instead  of  taking 
some  of  it  off?  Doesn't  that  get  back  to  that  same  basic  problem? 

Dr.  FiSK.  It  does.  And,  as  a  veteran  now  of  six  years  or  so,  I  can 
say  that  there  are  so  many  more  space  missions  to  do  than  we  will 
ever  have  dollars  to  do  them,  and  the  ones  that  are  brought  forth 
to  Congress  to  fund  are  the  very  top  priority  missions,  the  things 
that  we  most  desire  to  do.  So  one  of  the  problems  we  face  when  you 
say  take  something  off  the  plate,  is  that  it  is  clearly  a  very  painful 
thing  to  do  because  that  is  a  mission  that  people  have  been  wait- 
ing, longing  to  do  for  many  years. 

Now,  I  recognize  the  budget  reality  and  I  know  that  is  going  to 
be  increasingly  inevitable  to  do,  but  these  missions  have  survived 
years  of  planning  and  scrutiny — beating  out  the  competition  to  be 
done — and  there  is  a  great  desire  to  actually  carry  through  on 
them  and,  only  as  a  last  resort,  to  abandon  them. 
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Mr.  Stokes.  Because  inherent  also  in  the  same  problem  is  the 
fact  that  we  still  don't  have  the  funds  to  fully  fund  all  of  these  pro- 
grams. And  of  course  Congress  has  to  take  its  share  of  the  blame 
here  because  there  are  times  when  politically  they  can't  afford  to 
take  things  off  the  plate  either. 

Dr.  FiSK.  True.  I  have  just  one  thought  to  try  and  give  you  some 
comfort.  The  real  virtue  of  this  "blue-team/red-team"  exercise  that 
took  place  over  the  last  year  has  been  to  take  the  costs  of  ongoing 
programs  down  to  a  much  more  manageable  level. 

And,  in  fact,  my  recollection  is  that  in  the  fiscal  year  1994 
budget  some  $600  million  was  in  fact  taken  out  of  ongoing  pro- 
grams as  part  of  this  routine  exercise  to  try  to  fit  them  in  a  fund- 
ing profile  which  was  attainable.  I  think  that  is  an  effort  that 
should  be  commended  because  it  is  a  recognition  on  NASA's  part 
that  we  had  to  bring  these  programs  down  to  a  funding  level  which 
was  far  more  realistic  in  the  current  environment. 

Mr.  Stokes.  May  I  ask  how  much  of  that  was  taken  out  of  re- 
serves? 

Dr.  FiSK.  None.  The  reductions  were  not  in  reserves,  but  rather 
in  scope,  and  through  increased  efficiencies.  I  think  we  have 
briefed  the  Committee,  on  other  occasions,  perhaps,  on  the  changes 
in  missions  like  Cassini  and  the  Advanced  X-Ray  Astrophysics  Fa- 
cility (AXAF),  and  those  are  some  of  the  changes  in  the  way  the 
program  is  to  be  done  in  order  that  they  fit  in  a  funding  profile, 
and  the  reserve  posture  for  both  is  very  healthy. 

Mr.  Stokes.  I  am  going  to  yield  back,  but  Mr.  Goldin  I  think, 
wants  to  respond. 

Mr.  Goldin.  I  just  wanted  to  say  one  of  the  other  things  we  did 
was  that  we  took  a  look  at  the  total  balance  of  programs  we  had. 
There  was  one  program  in  there  that  was  just  increasing  at  an 
enormous  rate,  and  that  was  Mission  to  Planet  Earth  and  that  pro- 
gram was  going  to  be  spending  $11  billion  over  a  seven-year  period. 

We  took  a  good  hard  look  at  that  and  made  a  conscious  decision 
that  given  the  amount  of  funding  that  we  saw  coming  with  a  flat 
budget,  we  felt  we  could  meet  the  intent  of  Mission  to  Planet  Earth 
while  at  the  same  time  spend  $3  billion  less  within  the  decade. 
That  was  a  combination  of  efficiencies,  and  let  me  tell  you  what  an 
efficiency  means. 

After  we  built  the  first  platform,  we  said  all  platforms  after  that 
point  would  be  the  same  spacecraft,  rather  than  building  different 
ones  as  we  went  along,  and  we  tried  to  get  efficiencies  that  way. 
Then  we  took  instruments  off  the  platforms  before  we  got  into  this 
cycle  of  having  to  develop  risky  instruments  and  spending  the 
money.  So  we  at  NASA  did  make  some  decisions  to  not  do  things 
as  part  of  this  "red-team/blue-team"  activity.  It  wasn't  total  pro- 
grams, but  it  was  portions  of  programs. 

Mr.  Stokes.  Off  the  record  for  a  moment. 

[Off  the  record.] 

Mr.  Stokes.  Back  on  the  record. 

Mr.  MoLLOHAN  [presiding].  What  is  scope? 

Dr.  FiSK.  "Scope,"  as  I  am  using  the  term  here,  is  essentially  the 
content  of  the  program.  In  other  words,  it  is  anything  from  the  re- 
quirements for  what  you  are  trying  to  do,  to  the  hardware  that  you 
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cope"  in  the  NASA  parlance. 

COST  REDUCTIONS 

Mr.  MoLLOHAN.  As  part  of  the  blue-team /red-team  efforts,  were 
they  involved  in  the  process  of  seeing  how  NASA  could  reduce 
costs  in  these  programs?  In  other  words  was  it  a  critical  review  of 
programs  from  a  cost  standpoint? 

Mr.  GoLDiN.  Let  me  just  say  it  was  more  than  that.  We  wanted 
to  understand  how  we,  NASA,  could  start  managing  better.  So  it 
was  not  just  a  question  of  reducing  costs,  but  identifying  what  steps 
we  have  to  take  in  order  to  reduce  costs.  So  one  of  the  products  of 
the  review  was  the  series  of  reforms  that  I  summarized  to  you  up 
front.  Another  product  of  the  review  was  determining  what  things 
we  should  do  in  terms  of  reducing  costs  by  cutting  scope  out,  as 
Len  just  defined  it,  but  all  coming  back  to  a  basic  set  of  operating 
principles. 

We  felt  we  could  not  get  these  savings  unless,  as  Len  said,  a  set 
of  rules  was  set  up  front,  and  we  then  operated  according  to  those 
rules.  Because  if  we  change  those  rules,  we  will  then  have  cost  in- 
creases again.  That  is  why  it  is  very  crucial  to  us  that  through 
1994,  we  set  up  pilot  programs  that  test  each  one  of  those  reforms 
that  we  talked  about,  interact  with  the  Congress  and  White  House, 
get  a  consensus  on  them  and  move  out  and  put  them  into  place  and 
hold  to  them.  Otherwise,  we  would  not  achieve  the  results  we  set. 

Mr.  MoLLOHAN.  Was  one  of  the  rules  of  the  blue-team/red-team 
exercise  not  to  affect  costs  by  reducing  reserves? 

Dr.  FiSK.  The  answer  is  yes,  there  was.  I  would  have  to  think  in 
some  detail  here.  There  were  some  programs  which,  when  we  made 
the  changes  in  scope — let  me  be  very  specific 

Mr.  MoLLOHAN.  Sure. 

Dr.  FiSK.  An  example  is  when  you  go  to  the  version  of  the  Earth 
Observing  System  (EOS)  in  which  your  third  and  fourth  platforms 
are  all  the  same  as  the  second  one  you  build.  Clearly,  you  can  have 
fewer  reserves  on  those  subsequent  platforms  because  they  are 
simply  copies  of  the  first  ones.  Those  kinds  of  adjustments  were 
made,  but  the  reserve  posture  was  exactly  what  you  would  expect 
for  that  area  of  the  development  program. 

FUNCTION  REDUCTION 

Mr.  MoLLOHAN.  But  it  was  still  fair  game  to  take  some  function 
off  of  a  mission? 

Dr.  FiSK.  Let  me  give  you  an  example.  It  may  help  here.  In  the 
case  of  the  Cassini,  when  it  was  part  of  the  CRAF/Cassini  program, 
it  was  an  all-purpose  outer  planet  spacecraft  and  could  be  used  for 
multiple  applications.  The  decision  was  made  in  the  interest  of 
saving  funds,  basically,  to  make  it  a  Saturn-unique  spacecraft,  and 
by  making  it  a  Saturn-unique  spacecraft,  remove  certain  articulat- 
ed platforms  on  it  and  various  other  devices  and  save  substantial 
funds  in  doing  so  and  still  accomplish  the  Saturn  goals. 

Now,  we  did  make  a  policy  decision  basically  that  this  spacecraft 
was  not  going  to  be  used  in  multiple  applications  beyond  that.  But 
nonetheless,  that  was  a  policy  decision  that  was  taken  and  the  con- 
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sequence  was  a  substantial  reduction  in  the  fisal  year  1994  budget 
request. 

Mr.  MoLLOHAN.  So  you  could  not  touch  reserves,  but  you  could 
touch  scope,  in  effect  taking-off  capability. 

Dr.  FiSK.  Exactly.  In  fact,  Mr.  Diaz  just  reminded  me  we  actually 
increased  the  percentage  of  reserves  of  Cassini  as  part  of  the  "blue- 
team/ red-team"  exercise. 

Mr.  MoLLOHAN.  My  point  is,  one  of  the  rules  is  you  don't  invade 
reserves  as  a  general  proposition.  You  could  reduce  function,  for 
lack  of  a  better  word. 

Dr.  FiSK.  Right. 

EFFECTIVE  MANAGEMENT  PRACTICES 

Mr.  MoLLOHAN.  So  the  other  issue  you  could  address  was  in  man- 
agement— do  the  same  thing  but  manage  it  better. 

Dr.  FiSK.  Right. 

Mr.  MoLLOHAN.  I  think  it  is  good  that  in  the  red  team/blue  team 
exercise  that  you  would  not  touch  the  reserves.  I  would  think  that 
reducing  capability  should  be  fair  game.  But  the  first  thing  you 
would  really  do  in  such  an  exercise  would  be  to  attempt  to  main- 
tain the  same  scope  at  the  same  costs  by  effecting  management  ef- 
ficiencies. 

You  haven't  talked  about  that.  Was  management  efficiency  a  pri- 
mary goal?  To  what  extent  did  management  issues  play  a  part  of  it 
and  to  what  extent  did  you  reduce  the  overall  cost  by  decreasing 
the  scope  of  the  total  mission? 

Dr.  FiSK.  This  was  a  multi-pronged  attack,  because  we  had  some 
very  ambitious  goals  ahead  of  ourselves  in  terms  of  reducing  the 
costs.  In  the  case  of  management  reforms,  there  were  numerous 
ones.  But  let  me  give  you  some  of  the  prime  examples. 

In  the  case  of  Cassini,  a  program  managed  by  NASA's  Jet  Pro- 
pulsion Laboratory  (JPL),  we  actually  changed  the  manner  in 
which  JPL  does  business.  We  reduced  the  size  of  design  teams.  We 
changed  essentially  the  overhead  at  JPL.  Remember,  JPL  is  unique 
in  that  they  are  not  civil  servants,  so  the  cost  of  JPL  salaries  is 
incorporated  as  R&D  costs.  So  we  do  see  the  management  overhead 
at  JPL  is  a  significant  cost  item  on  these  programs.  What  we  found 
on  examining  this  was  that  you  had  a  mission  team  at  JPL,  which 
in  turn  interfaced  with  a  technical  division  which  had  its  own  in- 
frastructure and  overhead.  And  finally  you  got  down  to  the  people 
that  actually  did  the  work,  and  by  cutting  out  that  overhead  associ- 
ated with  the  technical  divisions,  there  was  substantial  savings  of 
some  750  man-years  associated  with  the  Cassini  project  over  the 
lifetime  of  the  project. 

In  the  case  of  AXAF,  it  was  a  different  approach  but  a  very  simi- 
lar intent.  AXAF  was  split  into  two  spacecraft,  but  for  the  space- 
craft that  is  being  managed  out  of  house  by  Marshall  Space  Flight 
Center,  the  imaging  portion  of  AXAF,  we  are  changing  the  con- 
tract in  structure  and  the  management  oversight  at  Marshall;  the 
oversight  required  to  administer  this  new  contracting  structure  is 
substantially  less. 

So  in  both  cases  we  enhanced  efficiencies,  made  scope  changes 
and  changes  in  the  ways  we  were  doing  business;  and  of  course. 
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when  you  are  looking  for  the  amount  of  cuts  we  were  looking  for, 
you  have  to  do  all  of  those  things. 

Mr.  MoLLOHAN.  Did  the  red  team/blue  team  affect  virtually 
every  program  in  NASA? 

Mr.  GoLDiN.  It  touched  every  program  in  NASA,  and  we  have 
completed  what  we  consider  Phase  1,  and  we  are  stopping  to  pause 
now  and  say,  what  are  the  lessons  learned?  Did  we  have  a  good 
process?  Did  we  improve  the  process?  We  intend  to  institutionalize 
this  approach  at  NASA.  We  also  believe  that  change  will  not  occur 
in  a  year.  If  you  take  a  look  at  modern  management  theory, 
change  within  an  organization,  to  really  change  a  culture  and 
affect  that  culture,  takes  about  three  to  five  years.  If  you  look  at 
major  American  corporate  turn-arounds,  you  can  do  some  very, 
very  fast  razzmatazz  and  changing  people,  but  the  real  effect  comes 
at  getting  the  cultural  roots  of  the  organization.  There  are  hun- 
dreds of  small  issues.  It  is  not  a  macho  thing  where  I  can  take  a 
knife  out  and  immediately  affect  huge  things,  but  it  is  hundreds  of 
small  things.  And  it  affects  a  lot  of  people,  and  we  have  literally 
hundreds  of  people  moving  around  the  country  and  having  meet- 
ings in  each  and  every  area  of  NASA. 

Mr.  MoLLOHAN.  Is  $600  million  the  amount  of  savings  you  have 
affected  in  this  process? 

Dr.  FiSK.  We  will  answer  for  the  record,  but  that  is  my  recollec- 
tion. 

Mr.  Allison.  It  was  billions  of  dollars. 

Mr.  GoLDiN.  We  did  it  over  a  five-year  period. 

Mr.  MoLLOHAN.  Fiscal  1994. 

Mr.  Allison.  Still,  a  couple  of  billion. 

Mr.  GoLDiN.  A  couple  of  billion  dollars. 

Dr.  FiSK.  When  I  mentioned  $600  million,  I  was  talking  about  re- 
ductions in  space  science  missions  only. 

Mr.  GoLDiN.  That  was  over  the  five-year  period.  We  could  correct 
that  number  for  you.  But  it  was  a  very  large  number. 

Mr.  MoLLOHAN.  That  would  be  interesting  for  the  committee,  I 
am  sure. 

[The  information  follows:] 

The  Red/Blue  Team  exercise  was  a  unique  opportunity  to  start  an  important  crit- 
ical self-evaluation  along  with  a  comprehensive  review  of  all  the  agency's  major  pro- 
gram areas.  It  focused  on  identifying  requirements  which  could  be  eliminated,  effi- 
ciencies which  could  be  incorporated,  and  ways  to  make  NASA's  programs  better, 
faster  and  cheaper.  The  "Blue  Teams"  reviewed  the  current  programs  to  look  for 
significant  savings.  The  "Red  Teams"  acted  as  "devil's  advocates"  to  make  sure  all 
options  were  thoroughly  examined.  In  some  cases,  the  recommendations  of  these 
teams  were  quite  dramatic.  The  Cassini  and  Advanced  X-Ray  Astrophysics  Facility 
programs  were  significantly  restructured,  and  the  Earth  Observing  System  res- 
coped,  dramatically  lowering  the  total  cost  of  each  of  these  projects.  In  other  cases, 
the  teams  lowered  the  operational  costs  of  many  programs,  through  implementation 
of  management  efficiencies,  changes  in  contract  structure  or  new  ways  of  doing 
business.  For  FY  1994,  total  funding  for  NASA  was  reduced  $1.8  billion,  from  $17.1 
billion  included  in  the  FY  1993  President's  budget  to  $15.3  billion  included  in  the 
FY  1994  President's  budget.  For  FY  1995-1997,  total  funding  requirements  were  re- 
duced approximately  $10  billion. 

PROGRAM  SAVINGS 

Mr.  MoLLOHAN.  Which  program  experienced  the  greatest  sav- 
ings? Is  there  some  spectacular  example  of  success  on  this  process? 
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Mr.  GoLDiN.  I  think  shuttle  program  was  the  largest  savings  we 
had.  When  he  got  through  with  the  process,  Jed,  over  the  three 
year 

General  Pearson.  Twenty-five  percent  in  operations,  but  it  was  a 
huge  team  effort  and  the  people  in  the  shuttle  program  were  com- 
mitted, while  we  have  not  compromised  safety.  And  within  the  sav- 
ings they  have,  they  have  proposed  to  do  upgrades  to  the  Shuttle  to 
improve  the  safety.  So  I  think  that  was  the  largest  reduction  we 
had. 

Mr.  GoLDiN.  The  Shuttle,  before  the  "red  team/blue  team,"  had 
committed  to  reduce  3  percent  a  year  over  a  five-year  period.  Jed 
signed  up,  after  the  "red  team/blue  team"  to  25  percent  over  the 
three  years. 

Mr.  MoLLOHAN.  Without  any  consideration  of  cutting  anything 
that  would  be  considered  a  diminuation  of  safety? 

Mr.  GoLDiN.  In  fact,  to  improve  the  safety.  In  fact,  in  these  two 
numbers  was  a  large  throat  engine  which  will  allow  us  to  operate 
the  system  at  a  lower  level.  In  fact,  within  those  numbers  was  the 
Alternate  Turbopump  and  the  advanced  avionics  for  the  Shuttle 
and  a  new  power  head. 

KSC  STAFF  REDUCTIONS 

Mr.  MoLLOHAN.  The  staff  just  said  that  you  are  dramatically  re- 
ducing staff  at  Kennedy.  Where  are  those  reductions  coming  from? 

Mr.  GoLDiN.  Jed,  do  you  want  to  come  speak  to  that? 

General  Pearson.  A  lot  was  in  the  contractor  and  the  servicing 
of  the  Shuttle  between  missions,  cutting  back  on  the  number  of 
people  required  to  do  that.  That  is  where  we  have  gotten  most  of 
our  cutbacks,  cutbacks  in  the  people  that  are  working  on  the  exter- 
nal tank  and  on  the  engines.  And  we  are  surveying  that  even  as  we 
speak  to  keep  finding  these  economies  because  I  have  signed  up  to 
the  Administrator  to  continue  reducing  the  costs.  But  beyond  that, 
I  am  also  committed  to  flight  safety.  That  is  the  number  one  objec- 
tive, and  all  my  waking  hours  are  devoted  to  that. 

Mr.  Mollohan.  If  you  can  ascribe  that  to  safety.  Just  sitting 
here  and  reacting  to  that,  I  would  have  to  suggest  that  if  you  can't 
ascribe  at  least  some  of  the  savings  to  safety,  in  a  way  that  is  quite 
an  indictment  of  the  way  you  operated  before. 

Mr.  GoLDiN.  I  would  like  to  address  that  subject  rather  than 
looking  at  it  as  an  indictment. 

Mr.  Mollohan.  Maybe  that  was  a  harsh  word. 

Mr.  Goldin.  Well,  it  is  very,  very  important  to  understand  that 
American  corporate  culture  is  undergoing  tremendous  change  and 
we  in  America  had  set  up  a  specific  way  of  doing  business  which 
became  very,  very  rigid.  When  we  started  out  in  the  1970s,  we 
went  into  the  1970s  with  tremendous  optimism  about  how  America 
was  working,  but  something  silent  was  happening  in  the  world.  At 
the  end  of  World  War  II  and  the  Korean  War,  we  had  an  infra- 
structure that  was  in  place  so  our  products  were  selling  worldwide. 
The  rest  of  the  world  said.  My  God,  we  have  to  build  new  infra- 
structure because  it  was  devastated.  There  was  a  silent  period  of 
about  20  years.  So  the  mid  1970s  come  along  and  these  new  compa- 
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nies  started  building  new  infrastructure  and  new  management 
techniques. 

So  what  happened  here,  was  that  America,  not  just  in  govern- 
ment but  in  industry,  was  asleep  at  the  wheel.  What  was  happen- 
ing in  this  revolution  worldwide  and  this  consciousness — some  call 
it  total  quality,  or  quality  circles — came  along  to  say  there  has  got 
to  be  a  better  way.  And  one  of  the  things  that  they  did  down  at 
NASA-Kennedy,  which  I  think  is  really  excellent  and  it  is  a  very 
painful  process,  I  mean,  was  to  invite  committee  members  and  staff 
to  come  down  and  meet  with  Jay  Honeycutt,  who  is  a  leader  down 
there.  They  went  through  each  and  every  process  they  have  and 
they  laid  out  these  huge  flow  charts  and  said,  what  is  each  of  the 
work  activities  in  these  processes,  and  say,  given  that,  we  under- 
stand how  the  process  works,  how  could  we  eliminate  these  steps 
and  cut  back  on  cycle  time  and  eliminate  work? 

I  view  this  as  a  real  positive  step,  not  an  indictment.  It  is  a  very 
important  point  to  note  because  people  take  tremendous  pride  in 
their  stepping  up  to  this.  And  again,  it  is  not  one  big  victory,  but 
hundreds  of  people  working  thousands  of  hours  to  really  get  the 
program  to  come  together,  and  they  have  maps  where  they  plot 
their  product  activity  on  a  weekly  basis  and  they  show  how  quality 
is  improving.  In  fact  some  of  the  charts  you  are  seeing  at  Kennedy 
show  the  integration  returns  are  going  down  because  we  are  get- 
ting better  quality,  so  it  is  a  paradox.  So  as  you  make  the  quality 
better,  the  cost  seems  to  be  coming  down.  I  didn't  want  to  be  argu- 
mentative, but  I  wanted  to  give  you  that  perspective. 

Mr.  MoLLOHAN.  No,  nor  did  I,  and  I  should  have  thought  of  the 
possibility  that  there  were  productivity  improvements  before  I 
thought  that  there  was  overstaffing. 

General  Pearson.  As  an  example,  processing  time  is  down  from 
almost  a  hundred  days  to  about  55  days  now. 

STATUS  OF  MARS  OBSERVER  PROGRAM 

Mr.  MoLLOHAN.  What  is  the  status  of  the  Mars  Observer  Pro- 
gram 1994? 

Dr.  FiSK.  We  are  en  route  to  Mars.  We  launched  last  September, 
and  we  are  having  a  very  successful,  uneventful  flight,  which  is 
what  you  like.  And  if  all  goes  well,  we  will  stop  at  Mars  in  August 
of  this  year  and  then  go  into  orbit.  The  prime  mission,  two  years  in 
length,  will  consist  of  continual  mapping  of  Mars,  and  probably 
will  be  extended  beyond  that.  Assuming  it  is  a  successful  mission, 
which  we  have  no  reason  to  doubt 

Mr.  MoLLOHAN.  So  far  it  is  a  real  technical  success? 

Dr.  FiSK.  It  is  an  absolute  technical  success. 

Mr.  MoLLOHAN.  Mr.  Lewis. 

Mr.  Lewis.  Sorry  that  I  was  delayed.  It  seems  it  was  the  speaker 
having  lunch  with  people  on  St.  Patrick's  Day  and  I  couldn't  avoid 
it.  I  am  sorry. 

Mr.  GoLDiN.  No  problem. 

COST  OVERRUNS  FOR  MARS  OBSERVER 

Mr.  Lewis.  I  am  sorry  I  missed  the  testimony,  but  I  have  had  a 
chance  to  review  some  of  that.  It  would  seem  from  prior  agency 
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testimony  that  the  primary  source  of  cost  overruns  for  Mars  Ob- 
server was  being  overly  ambitious  in  the  selection  of  instruments 
to  be  flown  on  the  satellite.  You  ended  up  deleting  two  of  the  in- 
struments, the  visual  infrared  mapping  spectrometer  and  radar  al- 
timeter. Is  that  right,  those  two? 

Dr.  FiSK.  That  is  right. 

Mr.  Lewis.  It  is  the  nature  of  these  programs  that  you  encounter 
substantial  risks  and  considerable  uncertainty.  In  retrospect,  was 
there  anything  that  could  have  been  foreseen  with  regard  to  those 
instruments? 

Dr.  FiSK.  Well,  let  me  go  back  on  this  thing.  I  think  the  funda- 
mental issue 

Mr.  Lewis.  I  am  sorry  if  I  missed  part  of  it. 

Dr.  FiSK.  I  am  happy  to  paraphrase  what  we  talked  about.  The 
primary  issue  I  think  with  Mars  Observer  was  that  we  designed 
the  program  as  a  series  of  missions  and  in  fact  executed  it  as  a 
single  mission.  And  there  are  some  insidious  things  that  happen 
when  you  only  have  one  spacecraft  and  it  is  the  only  one  going  to 
Mars  for  several  years.  You  tend  to  choose  an  ambitious  payload, 
and  that  in  turn  ricochets  through  the  program,  as  you  stated. 

So  I  think,  if  you  could  back  up,  the  best  thing  to  do  would  have 
been  to  execute  the  program  as  it  was  intended,  which  was  as  a 
series  of  missions.  You  would  reduce  the  pressure  to  have  a  par- 
ticularly ambitious  payload.  We  would  have  had  a  series  of  mis- 
sions going  to  Mars  or  other  planets,  and  then  we  would  have  had 
a  lot  less  difficulty  with  cost.  Conversely,  we  should  have  either 
priced  the  program  as  a  single  mission  with  an  ambitious  payload, 
or  we  should  have  exercised  great  discipline  and  in  fact  not  chosen 
such  an  ambitious  payload  given  that  it  was  a  single  mission  with 
no  relief  coming  from  a  series  of  missions.  The  assumptions  in  the 
Mars  Observer  program  were  good  ones  and  the  original  program 
should  have  been  followed. 

Mr.  Lewis.  Mr.  Goldin,  as  you  look  back  on  this,  does  this  fit 
then  the  model  that  you  would  suggest  your  changes  in  administra- 
tive style  and  contracts  could  achieve? 

Mr.  Goldin.  I  believe  it  would  have  been  very  effective,  especial- 
ly when  a  decision  was  made  to  go  from  a  multiple  series  of  space- 
craft to  a  single  spacecraft,  to  have  triggered  this  review  process, 
which  would  have  caused  us  to  really  sift  through  the  issues  about 
what  the  implications  were  financially.  There  would  have  been  an 
independent  assessment  of  that  implication  financially  by  the 
people  who  didn't  have  this  burning  desire  to  go  to  Mars.  They 
would  have  taken  a  look  at  some  of  the  realistic  cost  effects.  And 
that  would  have  caused  us  to  have  a  discussion  about  whether  we 
were  going  in  the  right  direction.  So  I  believe  it  would  have  had  a 
very  positive  impact. 

Mr.  Lewis.  Dr.  Fisk,  how  would  you  react  to  that? 

Dr.  FiSK.  1  think  that  is  right.  In  fact,  I  am  very  comfortable  with 
that.  In  a  lot  of  these  new  missions  that  we  are  talking  about,  the 
Discovery  series  and  so  forth,  we  are  talking  about  them  as  a 
series.  We  really  believe  in  the  virtue  of  a  frequent  set  of  launches 
to  the  planets  because  of  the  flexibility  that  that  provides  and  be- 
cause it  avoids  having  everj^hing  riding  on  a  single  event.  So  I 
think  when  you  talk  about  small  mission  programs  in  which  you 


61 

want  to  do  them  as  cost  effectively  as  possible,  the  virtue  of  a  line 
of  these  missions  is  very  valuable.  And  before  you  came  in,  I  was 
reminding  people  that  in  the  Explorer  program,  of  which  we  have 
now  launched  some  70  missions,  Congress  has  never,  to  my  recol- 
lection, received  overruns  on  that  program  that  we  have  not  ac- 
commodated ourselves  within  the  fixed  line  item. 

Mr.  MoLLOHAN.  Mr.  DeLay. 

Mr.  DeLay.  I  have  no  questions. 

Mr.  MoLLOHAN.  The  Chairman  prefers  that  we  not  go  on  to  the 
next  series  of  questions,  so  we  are  going  to  give  you  an  opportunity 
here  to  involute  a  little  bit. 

You  talked  about  attributing  the  $60  million  additional  costs  for 
the  Mars  Observer  when  it  was  moved  from  the  shuttle  to  an  ELV. 
Is  that  correct? 

Dr.  FiSK.  That  is  a  high  number.  The  total  number  that  covers 
the  two-year  launch  slip  and  switching  to  the  Titan  III  launch  vehi- 
cle was  around  $90  million.  It  was  the  sum  of  $76  million  and  $18.8 
million;  so  that  is  the  total  cost  associated  with  the  slip.  And  as 
always  in  these  programs,  you  have  to  be  careful  whether  you  can 
unravel  from  that  number  things  that  are  exclusively  driven  by 
the  launch  slip  and  the  switch  to  the  Titan  III.  Because  if  you  have 
had  other  problems  in  the  program  along  the  way,  when  you  have 
a  launch  slip  and  it  causes  a  cost  increase,  other  things  can  be 
taken  care  of  at  that  time;  and  you  have  to  unravel  from  that  what 
that  cost  is.  That,  of  course,  is  a  difficult  exercise  in  retrospect.  But 
in  any  event  the  total  bill  associated  with  the  two-year  slip  in  going 
to  the  Titan  III  was  around  $95  million. 

Mr.  MoLLOHAN.  In  this  instance  you  were  encouraged  to,  were 
you  not? 

Dr.  FiSK.  The  two-year  slip? 

Mr.  MoLLOHAN.  In  part  to  provide  a  market  for  the  ELVs? 

Dr.  FiSK.  I  think  there  are  two  things  that  happened.  I  mean,  the 
slip  occurred  primarily  as  a  consequence  of  the  Challenger  acci- 
dent, in  the  following  sense:  Remember  that  Space  Science  basical- 
ly took  a  $1  to  $2  billion  hit  as  a  result  of  the  Challenger  accident. 
Missions  slipped  and  so  on,  and  there  was  a  great  deal  of  uncer- 
tainty in  1986,  1987,  1988  and  even  1989  of  being  able  to  accommo- 
date all  these  missions.  Some  of  them  were  easier  to  slip  than 
others.  Even  though  in  theory  Mars  Observer  didn't  have  to  be 
slipped,  it  was  slipped  mainly  as  a  budgetary  issue  in  order  to  pro- 
vide resources  to  maintain  the  other  missions  that  were  being  de- 
layed by  the  Challenger  accident.  So  that  is  why  you  get  the  two- 
year  slip. 

The  decision  to  go  to  the  Titan  III  was  essentially  the  result  of  a 
change  in  national  launch  policy.  Following  the  Challenger  acci- 
dent, it  was  decided  that  missions  that  did  not  need  human  assist- 
ance were  going  to  be  launched  on  ELVs. 

EXPLORER  PROGRAM 

Mr.  Lewis.  Dr.  Fisk,  if  I  could,  you  mentioned  the  Explorer  line 
in  the  budget  and  indicated  that  no  overrun  has  ever  been  taken  to 
the  Congress  on  Explorer. 
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Dr.  FiSK.  That  is  my  recollection.  I  hope  you  are  not  about  to 
contradict  me. 

Mr.  Lewis.  Doesn't  that  statement  need  some  clarification  be- 
cause if  an  individual  Explorer  satellite  incurred  an  overrun  we 
would  never  know  it  since  it  is  hidden  within  a  roughly  120  million 
Explorer  line  item? 

Dr.  FiSK.  That  is  fair.  We  have  flexibility  in  the  program  to  es- 
sentially use  all  our  variables.  You  can  use  schedule.  You  can  use 
scope.  And 

Mr.  Lewis.  If  you  increased  the  line  item  $5  or  $10  million,  you 
could  quite  easily  cover  a  significant  overrun,  couldn't  you? 

Dr.  FiSK.  Certainly  if  you  add  to  the  line  item,  you  could. 

Mr.  Lewis.  And  we  wouldn't  necessarily  know  it? 

Dr.  FiSK.  Excuse  me,  the  line  item  is  something  you  control.  And 
in  fact  you  have  at  times  augmented  this  program  because  we  have 
agreed  to  put  more  missions  on  it. 

Mr.  Lewis.  We  wouldn't  necessarily  control  it  in  that  detail? 

Dr.  FiSK.  Yes. 

Mr.  Lewis.  We  would  have  the  requests  for  funding  but  we 
wouldn't  know  specifically  what  it  was  for. 

Dr.  FiSK.  That  is  fair.  But  we  tell  you  what  it  is  in  that  line.  You 
get  a  breakdown  of  what  is  contained  in  the  $130  million.  But 
NASA  does  retain  the  flexibility  to  move  and  mix  and  match  mis- 
sions in  there  to  get  the  maximum  content  out  of  that  $130  million. 

Mr.  Lewis.  But  your  testimony  essentially  is  to  say  then,  that 
you  have  not  brought  to  the  Congress  an  overrun  on  Explorer  and 
you  have  made  every  effort  to  let  us  know  if  there  was  an  overrun? 

Dr.  FiSK.  You  always  see  the  total  breakdown  underneath  that 
$130  million  figure.  There  has  been  sort  of  a  "handshake  deal" 
with  the  Congress  over  many  years  in  that  we  would  not  ask  for 
increases  in  this  program  and  we  would  not  cut  the  program,  and 
you  almost  never  see  us  use  that  money  for  an5^hing  except  the 
Explorer  missions.  And  the  consequence  has  been  70  successful 
missions.  I  mean,  it  is  the  largest  single  program  of  successful 
small  spacecraft  missions,  essentially  dating  back  to  the  beginnings 
of  the  space  program. 

And  one  of  the  things  that  you  get  from  that  is  that,  on  any  indi- 
vidual mission,  you  can  in  fact  maintain  a  minimum  set  of  reserves 
because  you  have  the  flexibility  within  the  line  item  to  mix  and 
match  between  them  to  get  the  maximum  value  out  of  it.  So  when 
you  have  a  single  mission  controlled  by  a  single  line  item,  then  you 
had  better  make  sure  you  have  all  the  money  you  need  in  that  line 
item,  and  what  you  tend  to  do  is  have  fairly  aggressive  reserves  for 
a  full,  new  start;  whereas  for  programs  within  line  items,  you  can 
be  more  aggressive  in  how  few  reserves  you  have  and  play  off  the 
other  missions  against  each  other  to  get  the  maximum  value.  And  I 
think  the  lesson  to  be  learned  from  the  success  of  the  Explorer  pro- 
gram is  that  for  small  missions  a  series  of  missions  that  is  a  good 
system. 

Mr.  MoLLOHAN.  We  will  take  a  recess  until  the  chairman  returns 
and  he  should  be  here  momentarily. 

[Recess.] 
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NEW  ORBITER  FUNDING 


Mr.  Stokes.  Mr.  Goldin,  a  few  moments  ago  we  discussed  the  ad- 
vantage of  fully  funding  the  new  orbiter  and  perhaps  one  of 
NASA's  new  starts  in  1994,  but  it  would  appear,  if  we  had  fully 
funded  Mars  Observer  exclusive  of  the  accident  delay,  NASA  would 
still  have  incurred  a  major  overrun;  is  that  a  fact? 

Mr.  Allison.  Yes,  that  is  correct. 

Mr.  Stokes.  The  answer  then  is  yes? 

Mr.  Allison.  Yes. 

TRANSFER  ORBIT  STAGE 

Mr.  Stokes.  Let's  go  into  the  next  program  which  is  Transfer 
Orbit  Stage  (TOS).  Here  again  we  have  a  program  that  was  adver- 
tised to  the  Congress  as  a  new  upper  stage  that  would  be  developed 
privately  and  would  cost  approximately  $40  million  a  copy.  As  we 
speak  today,  the  per  copy  cost  is  over  $100  million. 

Now,  we  recognize  that  some  of  that  cost  growth  is  attributable 
to  delays  in  Advanced  Communications  Technology  Satellite 
(ACTS)  launch  dates,  but  that  is  not  the  primary  driver  of  the  cost 
growth.  As  the  chart  suggests,  there  were  a  number  of  technical 
and  safety  changes. 

Can  you  tell  us  what,  in  your  view,  has  gone  wrong  here? 

Dr.  FiSK.  I  am  going  to  answer  this,  and  Charlie  Gunn  is  also 
going  to  appear  with  me  to  back  me  up  on  this.  You  know,  TOS  is 
one  of  those  programs  which  is  hard  in  some  sense  to  learn  lessons 
from,  because  the  assumptions  on  which  the  program  was  started 
have  been  drastically  changed  over  the  years  by,  basically,  policy 
decisions.  TOS  was  started  at  a  time  where,  as  you  point  out,  it  was 
to  be  a  commercially-developed  upper  stage  with  very  minimum 
government  oversight.  The  number  of  people  that  were  assigned  by 
NASA's  Marshall  Space  Flight  Center,  for  example,  to  watch  this 
program  were  in  the  handful,  as  opposed  to  any  great  penetration. 

Orbital  Sciences  Corporation  (OSC)  was  the  manufacturer  of 
TOS,  and  assumed  that  they  would  develop  a  business  base  of  com- 
merical  launches  from  the  Shuttle.  Then  you  say,  well,  where  are 
we  today? 

Well,  we  are  not  launching  commercial  satellites  from  the  shut- 
tle. That  was  a  policy  decision.  We  are  not  tolerant  of  not  being 
able  to  penetrate  into  a  commercial  program  because  of  the  safety 
concerns  on  the  shuttle.  All  the  assumptions  which  they  started 
with  have  changed  either  as  a  result  of  the  Challenger  accident  or 
as  a  result  of  a  change  in  national  launch  policy  from  using  the 
shuttle  as  the  single  launch  capability  of  the  Nation. 

We  do  have  a  very  successful  launch  stage  now  and  the  corpora- 
tion, OSC,  invested  substantial  sums  of  its  money  in  the  develop- 
ment. The  Government  really  did  not  do  the  development  of  this; 
we  bought  the  copies.  But  nonetheless  the  comparison  from  the  be- 
ginning of  the  program  to  the  end  is  clearly  a  very  difficult  one  be- 
cause the  assumptions  are  simply  very  different  today  than  they 
were  when  it  was  started. 

Mr.  Stokes.  Orbital  Science  is  under  contract;  is  that  right? 

Dr.  FiSK.  That  is  correct. 
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Mr.  Stokes.  When  Orbital,  is  offering  a  bargain  basement  price 
for  any  TOS  upper  stage,  is  that  NASA  purchases  over  and  above 
Mars  Observer  and  AXAF?  Can  you  tell  us  what  that  bargain  base- 
ment price  is? 

Dr.  FiSK.  I  am  not  sure  I  know  the  answer  to  that.  The  reason  I 
want  to  be  careful  is  that  any  upper  stage  we  might  buy  in  the 
future  could  be  competitively  procured.  I  mean,  there  is  no  inten- 
tion to  sole-source  procure  this  upper  stage.  So  should  we  use  an 
upper  stage,  for  example,  on  AXAF,  we  would  contract  for  it 
through  a  competitive  procurement.  And  it  is  probably  wise  to  let 
the  competitive  process  occur  and  then  report  on  the  price  that 
they  actually  bid. 

The  other  thing  that  we  have  to  be  careful  of  here  is  that  $50  or 
$60  million  for  hardware  would  be  a  number  that  I  would  expect. 
However,  when  we  adapt  these  upper  stages  to  particular  space- 
craft, whether  it  is  in  terms  of  the  avionics,  whether  it  is  in  terms 
of  the  guidance  control  system,  whether  you  have  to  add  engineer- 
ing loads  or  make  other  changes  in  the  launch  vehicle — all  of  these 
have  costs  associated  with  them.  If  you  want  to  know  what  it  is  ac- 
tually going  to  cost  each  time  you  launch  it,  you  have  got  to  add  all 
those  things  in;  and  we  would  know  that  only  as  a  result  of  the 
actual  competitive  procurement. 

PROCUREMENT  AWARD  FEE  PROPOSALS 

Mr.  Stokes.  I  would  like  to  ask  the  Administrator  to  tell  us  how 
new  procurement  award  fee  proposals  would  operate  in  the  case  of 
this  program.  TOS  is,  after  all,  a  production-type  program  in  that 
you  are  buying  additional  copies  of  essentially  the  same  vehicle. 

First,  tell  us  what  would  the  third  buy  be,  fixed  price?  Second, 
how  would  any  overrun  be  treated  relative  to  the  award  fee? 

Mr.  GoLDiN.  Let's  say  the  following.  We  might  have  a  production 
build,  a  build  to  print,  if  you  will,  where  we  take  the  prints  that  for 
the  second  unit  and  to  the  third  unit.  We  would  most  probably  go 
with  the  fixed-price  incentive  contract.  With  regard  to  the  fixed- 
price,  the  basic  cost  of  the  contract  is  up  to  the  contractor,  and  the 
incentive  would  be  set  up  so  that  if  the  stage  worked,  they  would 
get  their  profit.  If  it  did  not  work,  we  would  arrange  it  so  that 
there  would  not  be  a  profit  for  the  corporation  that  built  that 
stage. 

Mr.  Stokes.  Thank  you. 

Mr.  Lewis. 

COMMUNICATIONS  SATELLITES 

Mr.  Lewis.  Mr.  Chairman,  I  am  not  really  sure  that  I  have  any 
questions,  but  would  somebody  review  for  me  the  history  of  how  we 
got  to  the  point  of  having  communications  satellites  not  a  part  of  a 
shuttle  payload? 

Mr.  GoLDiN.  Len,  do  you  want  to  go  through  that? 

Dr.  FiSK.  Yes.  Prior  to  the  Challenger  accident,  basically  the 
Shuttle  was  intended  to  be  the  sole  launch  capability  of  the  coun- 
try in  many  regards,  and  we  launched  commercial  satellites,  we 
launched  military  satellites,  and  we  launched  science  satellites. 
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Following  the  Challenger  accident,  in  about  early  1987,  I  have  to 
think  of  my  exact  timing  on  this  thing-basically,  policy  decisions 
were  made  to  develop  the  "mixed-fleet"  concept.  The  mixed-fleet 
concept  held  that  the  Nation  would  not  rely  on  a  single  launch  ca- 
pability. It  would  rely  on  multiple  launch  capabilities,  including 
both  the  shuttle  and  expendable  launch  vehicles. 

As  part  of  that  policy,  NASA  essentially  got  out  of  the  business 
of  launching  commercial  satellites.  Of  course,  having  commercial 
satellites  launched  on  ELVs,  which  is  a  very  appropriate  way  to  do 
it,  provided  a  business  base  for  commercial  ELV  business;  and  so  it 
sustains  the  mixed  fleet  concept  by  not  having  the  government  in 
the  commercial  satellite  launch  business.  And  personally  I  think  it 
has  been  a  very  wise  policy,  because  you  clearly  do  need  multiple 
ways  to  access  space,  and  the  available  business  should  be  spread 
across  the  various  launch  vehicles  so  we  can  maintain  a  broad, 
stable,  diverse  launch  capability. 

Mr.  Lewis.  I  remember  taking  my  father  to  the  construction  site 
of  the  local  firm  from  San  Bernardino  to  cut  the  ribbon  on  that 
launching  facility  in  California. 

Are  we  using  that  for  shuttle  launches? 

Dr.  FiSK.  You  must  be  referring  to  Vandenberg  Air  Force  Base.  I 
am  not  familiar  with  California  geography  so  it  took  me  a  second 
to  realize  what  you  were  referring  to. 

Mr.  Lewis.  I  am  trying  to  remember  what  actually  happened 
with  that. 

Well,  Charlie,  you  must  know. 

Mr.  GuNN.  It  has  been  mothballed. 

Dr.  FiSK.  It  has  been  mothballed  and  never  used  as  a  shuttle 
launch  or  landing  site.  Of  course,  the  Air  Force  continues  to  launch 
expendable  launch  vehicles  out  of  Vandenberg.  Titans  and  Deltas 
are  launched  out  of  Vandenberg,  and  the  U.S.  Air  Force  is  opening 
up  a  new  capability  in  the  medium-range  launch  vehicles. 

Mr.  Lewis.  I  do  remember  how  thrilled  my  father  was  to  see  that 
magnificent  development.  He  was  a  contractor  himself  as  a  young 
man  and  it  happened  to  be  a  sidekick  of  his  who  did  the  cutting  of 
that  ribbon.  It  was  good  for  the  economy  of  San  Bernardino,  even 
though  it  is  a  long  ways  from  Vandenberg. 

I  would  sure  like  to  have  somebody  brief  on  that  whole  process  of 
how  we  decided  to  mothball  what  is  essentially  a  brand-new  facili- 

ty. 

Dr.  FiSK.  We  would  be  pleased  to  send  someone.  I  think  whoever 
comes  up  to  talk  to  you  about  that  will  be  from  the  Air  Force, 
given  that  it  is  an  Air  Force  facility. 

Mr.  GoLDiN.  We  need  to  make  special  arrangements  to  brief  you 
on  that. 

Mr.  Lewis.  I  am  on  the  right  committee  now. 

Mr.  GoLDiN.  We  understand  that  and  we  will  make  an  arrange- 
ment. Let  me  just  give  you  one  piece  of  background  information. 
Because  of  its  geography,  Vandenberg  is  mainly  used  for  North- 
South  Polar  launches;  and  Kennedy  is  used  for  East- West  equatori- 
al launches  for  the  most  part.  And  as  a  result,  there  is  a  very  sig- 
nificant desire  by  the  Air  Force  and  the  military  to  use  Vanden- 
berg probably  more  so  than  NASA,  and  I  think  we  can  get  into 
more  detail. 
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Mr.  Lewis.  Somewhere  within  this  record  I  would  like  to  know 
whether  this  kind  of  decision-making  process  has  allowed  us  to  be 
more  or  less  competitive  in  the  world  marketplace  as  it  relates  to 
launching. 

Mr.  GoLDiN.  OK. 

TRANSFER  ORBIT  STAGE 

Mr.  Stokes.  Mr.  Mollohan. 

Mr.  Mollohan.  Thank  you,  Mr.  Chairman. 

TOS  is  different  from  the  other  case  studies,  in  a  couple  of  ways; 
Is  that  correct?  First  of  all,  it  is  a  private  sector  project. 

Dr.  FiSK.  That  is  right  and  there  are  a  number  of  differences.  We 
need  to  be  very  careful  when  we  compare  the  $39  million  figure 
with  the  final  cost  of  $200  million,  because  the  implication  is  that 
the  change  was  all  cost  growth.  In  fact,  we  purchased  a  lot  of  extra 
things.  The  original  contract  was  for  just  the  hardware  for  Mars 
Observer.  Then  we  contracted  to  do  the  integration  for  Mars  Ob- 
server. Then  we  contracted  to  do  the  hardware  for  the  ACTS  space- 
craft and  the  integration  for  the  ACTS  spacecraft,  and  then  we 
changed  the  rules  on  flying  on  the  Shuttle. 

Mr.  Mollohan.  Is  that  as  a  result  of  Challenger? 

Dr.  FiSK.  Yes.  Then  we  decided  that  in  the  case  of  Mars  Observer 
we  needed  this  upper  stage,  not  for  the  Shuttle,  but  for  a  Titan  III; 
so  you  have  a  whole  series  of  scope  changes,  to  use  our  other  term. 
So  the  comparison  of  the  beginning  cost  figure  to  the  end  figure  in 
its  simplest  form  is  a  misleading  one.  You  have  to  go  through  what 
in  fact  you  added  to  the  program. 

But  if  we  are  using  this  hearing  to  find  lessons,  this  is  a  tough 
one  to  learn  lessons  from  because  so  many  of  the  rules  changed, 
between  when  the  TOS  program  was  started  and  today. 

Mr.  Mollohan.  Maybe  this  is  an  example  to  distinguish  a  situa- 
tion in  which  you  have  scope  changes  that  are  all  legitimate  and 
necessary. 

Dr.  FiSK.  That  would  be  simplistic  in  the  other  direction.  There 
are  also  overruns  and  issues.  I  think  this  is  a  case,  again,  where 
along  the  way  somebody  should  have  stopped  and  said,  "Let's  make 
sure  we  are  all  together,  and  this  is  the  right  course  of  action."  We 
might  well  have  done  that  because  we  were  depending  on  this 
launch  vehicle  for  missions  like  Mars  Observer,  which  had  a  fixed 
launch  window  we  were  working  to.  But  at  the  very  least  there 
should  have  been  a  re-baselining  of  this  to  say,  okay,  these  are  new 
rules  for  this  program,  and  in  that  context,  this  is  what  we  expect 
it  to  cost. 

MANAGEMENT  PROBLEMS  COST  OVERRUNS 

Mr.  Mollohan.  Just  looking  over  this  budget  history,  nothing 
jumps  out  at  me  as  being  a  particular  example  of  cost  overruns. 
Where  would  the  management  issues  leading  no  cost  overruns  be 
found? 

Dr.  FiSK.  In  our  analysis  of  this,  if  we  go  down  and  say:  When  did 
we  buy  new  hardware?  What  did  the  Challenger  accident  do  to  us? 
When  did  we  look  for  more  redundancy,  because  we  are  now  not 
tolerant  of  failures  in  the  way  we  were  before — we  find  somewhere 
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around  $20  to  $35  million  of  what  you  might  call  overruns,  which 
were  really  development  changes. 

But  I  think  it  is  very  hard  to  sort  out  real  cost  overruns,  because 
you  have  got  so  many  things  going  on,  including  schedule  changes. 
I  mean,  even  here  you  have  a  corporation  that  did  all  this  on  the 
assumption  that  they  would  have  a  regular  base  of  business  from 
which  to  amortize  their  development  costs,  and  that  business  base 
did  not  materialize  when  the  commercial  launches  on  the  shuttle 
were  no  longer  available  to  them  after  the  change  in  national 
policy. 

So  you  have  got  all  those  issues  in  here  which  cloud  any  simple 
analysis  of  this  particular  one. 

Mr.  MoLLOHAN.  I  know  you  are  giving  rough  numbers  there. 
Would  you  characterize  going  from  shuttle  to  Titan  as  part  of  that 
$25  million? 

Mr.  GuNN.  No. 

Mr.  GoLDiN.  Charlie,  why  don't  you  walk  him  through? 

Mr.  MoLLOHAN.  Give  me  some  examples  of  the  cost  overrun  part 
in  this  budget  history. 

Mr.  GuNN.  Going  back  to  your  original  question,  the  transfer  of 
the  Mars  Observer  from  the  Shuttle  to  the  Titan  III  cost  about  $13 
million  of  this  total  increase  of  $175  million. 

Mr.  MoLLOHAN.  I  am  looking  for  what  you  would  consider,  in  the 
most  objective  way  you  possibly  can,  to  be  cost  overruns  in  this  his- 
tory and  you  have  been  very  objective  here  today.  I  was  asking,  as 
an  example,  whether  you  would  consider  that  to  be,  and  I  don't 
think  you  would. 

Mr.  GuNN.  No. 

Mr.  MoLLOHAN.  What  would  it  be  then? 

Mr.  GuNN.  We  were  just  buying  production  units,  and  we  are  on 
a  share  line;  and  because  OSC  was  developing  the  TOS,  and  concur- 
rently was  developing  or  building  the  units  on  the  production  line, 
when  the  safety  changes  had  to  be  made,  a  lot  of  the  production 
hardware  had  to  be  retrofitted  and  the  program  was  stretched  out. 

Mr.  MoLLOHAN.  The  safety  changes  occurred  because  you  were 
putting  a  special  piece  of  equipment  on  TOS,  Mars  Observer,  and 
you  didn't  want  to  risk  it? 

Mr.  GuNN.  We  had  a  higher  demand  for  probability  of  mission 
success.  We  also  had  to  make  some  changes  to  be  sure  we  would  be 
able  to  launch  in  this  very  narrow  launch  window,  that  occurs  for 
only  20  days  every  25  months  or  so. 

Mr.  MoLLOHAN.  Is  that  in  this  cost  overrun  or  this  increase  cate- 
gory? 

Mr.  GuNN.  Yes. 

Mr.  MoLLOHAN.  The  reason  is  that  you  didn't  anticipate  such 
issues  to  begin  with.  Is  that  correct? 

Mr.  GuNN.  Yes. 

Dr.  FiSK.  That  is  correct.  So  I  think  you  can  distinguish  between 
cases  where  we  have  mandated  changes  due  to  shuttle  safety  re- 
quirements and  that's  what  Charlie  Gunn  was  referring  to.  In 
today's  environment,  we  are  a  lot  less  tolerant  of  failure,  and  so 
you  add  redundancy  into  the  program. 

Let  me  give  you  a  simple  example.  We  insisted  on  trying  to  track 
this  thing  during  the  launch,  so  we  put  transmitters  on  the  TOS 
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vehicle  that  in  theory  would  allow  us  to  try  to  make  sure  we  had 
data  during  the  launch.  Because  we  wanted  to  make  sure  we  were 
successful  or  know  why  if  we  weren't. 

Mr.  MoLLOHAN.  What  I  am  sensing  here  is  that  a  lot  of  what 
turns  out  to  be  cost  overruns,  using  that  term  very  loosely,  is  turn- 
ing out  to  be  costs  that  are  unanticipated;  simply  the  initial  process 
was  not  rigorous  enough  to  anticipate  or  not  the  right  kind  of  proc- 
ess to  anticipate  what  the  actual  cost  would  be. 

If  you  had  gone  through  that  process,  the  whole  project  may  not 
have  cost  less  in  the  final  analysis,  but  there  would  not  be  any  sur- 
prises about  it. 

Dr.  FisK.  Yes.  I  think  you  can  say  that.  Let  me  elaborate  here 
just  a  bit,  and  others  may  want  to  contradict  or  reinforce  me. 

You  can  have  two  kinds  of  problems.  You  can  have  a  very  simple 
system  in  which  you  don't  anticipate  something — and,  in  fact,  you 
have  to  make  changes  or  the  rules  change,  and  you  have  to  do  that. 
And  so  you  say,  well,  if  I  had  known  that  in  the  beginning,  I  would 
simply  have  priced  those  changes  into  the  program.  It  wouldn't 
cost  any  less  to  do  this  thing,  or  more  to  do  this;  or  I  wouldn't  view 
it  as  an  overrun,  because  I  would  have  told  everybody  in  the  begin- 
ning, this  is  what  it  is  going  to  cost. 

You,  then,  however,  have  a  slightly  more  complicated  problem 
occasionally,  which  Mr.  Gunn  referred  to.  You  may  discover  a  tech- 
nical problem  along  the  way,  and  you  have  to  solve  that  technical 
problem;  but  because  you  have  a  lot  of  other  people  working  on  the 
program  at  that  point,  who  have  to  wait  while  you  are  solving  that 
problem,  you  may  get  a  bigger  bill  to  solve  this  technical  problem 
at  this  later  phase  of  a  program  than  you  would  have  gotten  if, 
way  back  in  the  beginning,  you  had  recognized  that  this  is  some- 
thing that  you  had  to  solve,  and  in  fact  had  solved  it  or  planned  to 
solve  it. 

Am  I  making  myself  clear?  I  think  in  the  case  of  TOS,  it  was  a 
very  simple  program  in  some  regards,  and  most  of  the  overruns  are 
of  the  first  category.  There  simply  are  things  that  changed  along 
the  way  or  rules  that  we  decided  were  going  to  be  different. 

We  paid  for  them  then.  If  we  budgeted  for  them,  it  wouldnjt 
appear  as  an  overrun.  It  appears  as  an  overrun  because  we  didn't 
budget  for  it. 

Mr.  MoLLOHAN.  Unanticipated  events  like  the  Challenger  acci- 
dent dictated  other  changes  that  you  couldn't  anticipate. 

Dr.  FiSK.  There  are  other  programs  where  you  encounter  a  tech- 
nical problem  along  the  way.  You  have  got  a  marching  army  of 
contractors,  so  your  problem  is  bigger  than  it  would  have  been  had 
you  properly  anticipated  the  problem  at  the  very  beginning. 

Mr.  GcLDiN.  I  agree  with  those  categories,  but  I  come  back  to  two 
basic  principles  of  the  reforms.  Reform  number  one  is,  make  sure 
you  work  on  the  requirements  early  on.  For  example,  if  you  are 
going  to  use  a  TOS  for  the  Mars  Observer,  decide  before  you  come 
out  with  the  Request  for  Proposals  whether  you  v/ant  to  have  a 
high  reliability  or  a  low  reliability,  whether  you  want  to  have  te- 
lemetry tracking  as  you  do  the  launch  or  not;  decide  that  at  that 
point  in  time.  Go  through  a  process,  it  is  called  a  "fish  bone"  proc- 
ess, I  think  a  Perot  chart.  You  go  through  a  systematic  process,  not 
Ross  Perot. 
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Mr.  MoLLOHAN.  That  is  what  I  was  thinking. 

Mr.  GoLDiN.  You  go  through  a  systematic  process  to  try  to  antici- 
pate where  the  problems  are  and  spend  your  money  solving  the 
problems  when  you  don't  have  a  large  number  of  people  on  the 
problem  because,  generally,  solving  problems  is  not  expensive,  but 
paying  the  people  waiting  for  the  hardware  is  very  expensive. 

Mr.  MoLLOHAN.  I  think  that  what  is  very  important — coming  out 
of  this  proceeding  is  an  understanding  by  this  subcommittee,  Mr. 
Chairman,  about  different  kinds  of  cost  growths,  with  a  broad 
brush  categorized  as  "cost  overruns."  Then  we  can  try  to  isolate 
those  issues  that  are  really  management  problems. 

I  would  just  real  quickly  like  to  inquire  about  one  other  issue. 
This  was  a  venture  where  a  commercial  company  developed  a  piece 
of  equipment  and  then  sold  it  to  NASA.  I  am  just  curious.  What 
was  their  experience  with  this?  Was  this  a  pleasant  experience? 
Was  it  a  profitable  experience?  Did  they  say,  "boy,  this  is  great"? 

Dr.  FiSK.  I  don't  feel  comfortable  giving  an  answer  on  that. 

Mr.  MoLLOHAN.  You  don't  want  to  speak  for  them?  That  is  fine. 

Dr.  FiSK.  I  don't  want  to  speak  for  them. 

Mr.  MoLLOHAN.  Whether  it  was  a  success  or  not? 

Dr.  FiSK.  I  really  wouldn't  want  to  comment  for  OSC. 

Mr.  MoLLOHAN.  Thank  you,  Mr.  Chairman. 

SPACE  STATION  COST  HISTORY 

Mr.  Stokes.  I  might  just  say  that  the  basic  reason  we  selected 
the  six  areas  was  for  the  specific  purpose,  so  that  we  may  put  them 
in  the  proper  perspective  as  we  look  at  the  totalities  of  problems. 
Now,  I  guess  we  are  asking  Mr.  Kohrs  and  Arnold  Aldrich  to  come 
back. 

We  turn  to  the  next  program  selected  which  is  Space  Station.  We 
prepared  a  number  of  charts  for  the  purpose  of  discussing  the  Space 
Station  cost  history. 

The  first  chart  is  a  kind  of  overview  that  covers  the  last  three 
years  in  the  1994  0MB  submission.  Let  me  point  out  one  or  two 
things  relative  to  this  chart. 

On  NASA's  projected  run-out  for  the  Space  Station  program  in 
fiscal  year  1991,  the  committee  was  aware  we  would  have  to  appro- 
priate over  $3  billion  annually  in  the  out  years  in  order  to  meet 
the  total  program  cost,  as  the  chart  indicates,  of  $38.3  billion.  The 
committee  directed  that  NASA  take  a  look  at  restructuring  the 
program  in  1990  to  bring  down  that  peak  funding  from  over  $3  bil- 
lion annually  to  something  on  the  order  of  $2.5  billion. 

Incidentally,  as  it  has  turned  out,  given  our  very  tight  discretion- 
ary budget  numbers,  the  committee  has  not  been  and  probably 
would  never  be  capable  of  appropriating  even  $2.5  billion  annually 
for  a  Space  Station  without  impacting  virtually  on  every  other 
NASA  program. 

But,  in  any  case,  as  the  1992  column  on  this  chart  indicates,  the 
agency  took  about  $7  billion  out  of  the  program.  However,  as  the 
chart  suggests,  virtually  all  of  the  cost  savings  under  the  restruc- 
tured programs  come  from  reducing  station  operations  and  re- 
serves. Is  that  correct? 
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Mr.  KoHRS.  That  is  correct.  In  fact,  the  development  costs  actual- 
ly went  up  a  billion  dollars  during  that  timeframe  because,  as  Len 
Fisk  described,  we  stretched  the  program  out  an  extra  26  months 
to  achieve  permanently  manned  capability  (PMC)  when  we  did  the 
restructure.  We  actually  had  to  move  it  out  26  months  to  live 
within  the  budget  profiles.  And  that  caused  the  development  costs 
to  stretch  out  with  it.  We  did  take  money  out  of  reserves.  About 
half  of  our  savings  were  out  of  reserves,  and  the  other  half  is  out  of 
operations  through  the  year  1999. 

CUTTING  RESERVES 

Mr.  Stokes.  So  that  brings  us  to  the  question  of  how  can  this 
work?  How  can  you  cut  the  reserves  by  more  than  50  percent  and 
still  make  the  program  work? 

Mr.  KoHRS.  The  reserves,  at  the  time  of  restructure  were — as  it 
is  shown  on  the  chart — about  $8.3  billion  through  1999.  When  we 
came  out  of  restructuring,  we  had  reduced  that  to  about  half,  to 
$4.1  billion.  That  represented  over  20  percent  reserves  remaining 
to  go  in  the  program  and,  at  that  time,  we  thought  that  was  ade- 
quate. 

Mr.  Stokes.  Now,  earlier  on,  as  we  recall,  Mr.  Goldin's  statement 
referenced  the  reserve  money  being  much  further  out  rather  than 
earlier  on;  Is  that  correct? 

Mr.  GoLDiN.  I  was  referring  not  to  the  condition  in  1992  but, 
right  now,  today.  If  you  take  a  look  at  our  fiscal  year  1994  submis- 
sion, or,  actually,  even  in  fiscal  year  1993,  the  reserves  were  in 
1995,  1996  and  1997,  if  I  remember  correctly. 

Mr.  KoHRS.  In  the  next  three  years,  1993,  1994,  1995,  the  total 
adds  up  to  about  $350  million  reserves.  Starting  in  1996,  as  Mr. 
Goldin  said,  we  approached  $500  million  or  $600  million  a  year 
that  we  built  in  the  reserves.  The  aggregate  is  over  $2  billion,  but 
the  majority  of  that  is  1996  and  subsequent.  Percentage-wise,  the 
reserves  in  the  budget  for  the  baseline  today  are  about  19  percent 
through  fiscal  1999. 

Mr.  Stokes.  I  think  that  is  what  we  are  talking  about  now,  how 
can  you  make  the  program  work  now  with  the  reserves  not  being 
present? 

Mr.  KoHRS.  Well,  coming  out  of  restructure,  we  had  roughly  $4.1 
billion  in  reserves.  We  had  a  number  of  major  changes  we  did  not 
incorporate  during  restructure.  We  had  something  we  called  "sys- 
tems verification"  which  is  how  you  assure  yourself  that  the  17 
flights  it  takes  to  build  a  space  station  are  all  going  to  play  togeth- 
er after  we  have  launched  them  over  three  years. 

As  part  of  the  restructure  report  to  Congress,  we  pointed  out 
that  we  had  to  deal  with  this  major  systems  verification  from  the 
time  of  the  restructure  report  which  was,  I  think,  in  March  of  1991 
to  June  of  1992.  We  worked  intensively  on  how  to  solve  this  verifi- 
cation. We  spent  about  a  billion  dollars  of  this  $4.1  billion  reserve 
during  that  year. 

At  that  time,  we  felt  we  had  accounted  for  all  of  the  near-term 
changes  in  1991-1992,  1993  and  1994.  We  were  doing  fine  until  we 
got  into  this  December-January  timeframe  where  we  have  got 
some  additional  cost  growth  that  went  in  and  took  more  of  our  re- 
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serves  to  the  point  that  we  didn't  have  enough  reserves  to  cover 
1993  and  1994.  That  created  this  intensive  relook  at  how  we  would 
reshape  the  program  to  Uve  within  our  budget. 

So,  from  a  program  standpoint,  having  dealt  with  all  of  the  pro- 
gram changes  that  we  knew  about,  going  into  1992  with  $100  mil- 
lion, and  having  $350  million  over  three  years,  we  thought  that 
was  adequate  knowing  we  had  ample  reserves  out  in  the  1996 
through  2000  timeframe. 

In  hindsight,  again,  we  got  some  input  data  that  said  we  didn't 
totally  understand  where  we  were  in  the  program.  Now  we  are  re- 
looking  at  how  we  can  get  ourselves  back  within  the  overall  budget 
profile.  As  you  get  closer  and  closer  to  critical  design  review,  and 
closer  and  closer  to  flying  and  building  hardware,  the  tougher  it  is 
to  go  find  things  that  you  can  take  out  of  the  program.  It  is  just 
hard  to  do. 

COST  GROWTH 

Mr.  Stokes.  Let  me  ask  you  this,  Is  the  primary  reason  for  the 
increase  in  total  cost  between  the  1993  budget  and  the  1994  submis- 
sion— from  $29.6  billion  to  $31.3  billion-driven  by  the  surprise  that 
you  just  referenced  in  the  McDonnell  Douglas  work  package  to  the 
space  station  or  by  delay? 

Mr.  KoHRS.  No,  sir.  It  is  primarily  by  the  delay.  From  the  1993 
budget  to  the  1994  submission,  we  had  a  budget  mark  from  the 
Congress  that  marked  us  in  FY  1993,  from  $2.5  billion  to  $2.1  bil- 
lion. And,  as  part  of  the  blue  team  activity  to  try  to  get  some  costs 
out  early  in  the  program,  we  took  a  reduction  within  NASA  of  1994 
and  1995;  over  the  three  vears,  we  took  a  cut  that  amounted  to 
$700  million. 

That  $700  million  cut  was  because  of  a  four-month  slip  to  first 
launch,  a  six-month  slip  to  the  launch  which  is  man-tended,  and  a 
nine-month  slip  to  permanently  manned  capability.  That  moved  us 
into  a  permanently  manned  date  from  September  of  1999  to  June 
of  2000.  That  nine  months  of  pushing  this  program  out  to  PMC  is 
what  is  the  difference  between  the  $29.6  and  the  $31.3  to  achieve 
permanently  manned  capability. 

Mr.  Stokes.  So  what  you  are  telling  us  is  that  the  surprise  is  not 
figured  in. 

Mr.  KoHRS.  I  don't  like  to  call  it  a  surprise.  It  is  a  bigger  cost 
growth  than  we  anticipated.  We  think,  given  time,  we  can  work 
most  of  that  down,  and  we  still  have  a  number  of  weeks,  or  maybe 
a  month,  to  work  that  off.  Now,  this  will  get  factored  into  this 
other  activity,  which  is  a  redesign  activity.  But  the  program  on  the 
baseline  is  still  working  to  get  this  cost  growth  down  to  live  within 
our  1994  0MB  budget  that  we  submitted  or  are  submitting. 

WORK  PACKAGE  II  COST  GROWTH 

Mr.  Stokes.  Mr.  Aldrich's  testimony  before  the  Science  Commit- 
tee on  page  three,  there  is  a  paragraph  at  the  bottom  which  is 
somewhat  troubling.  What  the  paragraph  seems  to  say  is  that,  basi- 
cally, you  do  not  really  understand  how  the  recent  cost  growth  oc- 
curred in  the  McDonnell  Douglas  work  package  two,  that  you  are 
not   certain   how   to   prevent   it   from   recurring,   that  everything 
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would  have  been  okay  if  you  could  have  slipped  a  major  milestone 
an  additional  three  to  six  months. 

To  someone  reading  this,  that  has  a  tone  of,  "we  are  not  sure 
what  is  wrong,  but  we  feel  everything  will  be  fine  if  we  can  just 
slip  the  programs  some  more". 

I  am  not  sure  we  would  agree  with  that  solution.  I  think  there 
may  be  more  work  here  than  may  be  fixed  with  another  slip.  How 
would  you  comment  on  that? 

Mr.  Aldrich.  I  would  like  to  explain  that  and  clarify  why  that 
was  written  at  that  point  in  time.  There  is  one  other  sentence  in 
here  that  is  very  pertinent.  It  says,  "but  until  all  our  reviews  are 
completed  I  cannot  provide  you  with  this  assessment".  When  we 
wrote  this,  we  were  still  heavily  involved  across  the  program  to  un- 
derstand the  projected  billion  dollar  cost  growth  that  was  an- 
nounced between  December  and  January  of  this  past  holiday 
season.  And  these  intensive  reviews  would  have  validated  how 
much  of  that  cost  growth  we  actually  would  have  to  deal  with,  and 
how  much  we  could  find  ways  to  work  around.  Mr.  Goldin  also 
asked  that  an  independent  review  team  be  formed  to  look  with  us 
in  parallel  to  be  sure  we  understood  the  costs.  At  the  time  I  wrote 
this  paragraph,  I  said  in  that  hearing  I  did  not  want  to  try  to  ex- 
plain the  real  reasons  for  the  cost  growth  in  detail  or  the  solutions 
because  we  were  just  beginning  the  independent  review,  and  we 
were  in  the  middle  of  the  program  review.  So  the  intent  of  this  was 
to  refer  to  the  timing  of  that  report  and  not  at  all  to  say  that  yve 
weren't  going  to  get  to  the  bottom  of  it  and  understand  it  and,  in 
fact,  find  the  ways  to  prevent  it  from  recurring. 

Perhaps  I  could  add  to  that.  We  are  still  in  that  process.  In  fact, 
the  program  review  is  scheduled  to  be  completed  on  March  31st, 
when  we  will  have  a  real  feeling  of  what  the  size  of  this  projected 
billion  dollar  cost  growth  will  be.  And  I  think  we  will  have  found 
that  we  can  substantially  reduce  it. 

Secondly,  the  independent  cost  review  will  not  be  completed 
until  April  15th,  and  we  want  to  understand  their  findings  as  well 
before  I  summarize  for  this  Committee  and  others  the  real  nature 
of  these  details. 

Mr.  Stokes.  Again,  if  I  can,  let  me  refer  you  back  to  your  testi- 
mony where  you  state:  "Our  preliminary  data  indicates  that  we 
slipped  a  major  milestone  schedule  last  fall  an  additional  three  to 
six  months.  We  very  likely  could  have  lived  within  the  existing 
funding  program". 

Mr.  Aldrich.  Yes.  And  may  I  explain  that? 

Last  fall,  when  we  received  our  space  station  budget,  it  was  re- 
duced by  $150  million  for  1993.  We  assessed  how  we  would  deal 
with  that  reduction,  and  we,  in  fact,  did  implement  the  change  that 
Mr.  Kohrs  described  a  minute  ago.  We  slipped  first  element  launch 
four  months,  and  we  slipped  man-tended  capability  six  months,  and 
permanently  manned  capability  nine  months. 

Now,  seeing  this  additional  need,  we  believe  the  billion  dollar 
projected  growth  that  we  have  been  working  on  will  actually  affect 
us  on  the  order  of  half  a  billion  dollars  rather  than  a  full  billion 
dollars.  If  we  had  taken  the  additional  slip  instead  of  slipping  four 
months,  six  months  and  nine  months,  if  we  had  added  three  to  six 
months  to  each  of  those,  we  would  have  made  available  the  flexibil- 
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ity  in  the  1993,  1994  and  1995  years  to  where  we  could  have  lived 
within  those  budgets. 

We  would  have  had  the  reserves  to  deal  with  this  issue  which 
was  really  based,  to  a  large  degree,  on  some  optimism  that  we  built 
in  this  restructure  in  our  "blue-team/red-team"  review  and  our  re- 
sponse to  the  FY  1993  budget  reduction.  What  I  am  saying  is,  the 
amount  of  flexibility  in  those  three  years  and  an  extra  slip  would 
have  allowed  us  to  proceed  to  the  period  when  the  reserves  were 
adequate  to  complete  the  program. 

Mr.  Stokes.  So  that  it  is  clear,  are  you  saying  that  if  you  are  per- 
mitted to  slip  some  more,  this  then  affords  you  the  opportunity  to 
be  able  to  get  into  some  of  the  additional  reserves  which  are  fur- 
ther out? 

Mr.  Aldrich.  It  would  allow  us  flexibility  to  cover  the  current 
period.  When  we  get  further  out,  the  reserves  that  we  have  de- 
scribed are  there.  I  must  also  add,  if  we  slip  PMC  further,  there 
will  be  an  increased  cost  between  the  time  of  today  and  the  time 
we  reach  PMC  as  we  described  earlier.  So  it  would  allow  a  budget 
profile  that  we  could  meet  our  commitments.  It  would  change  ag- 
gregate costs  to  PMC.  It  would  not  change  our  requested  funding 
levels  in  the  years  in  the  ensuing  time  frame. 

SPACE  STATION  SUPPORT 

Mr.  Stokes.  Let  me  ask  you  how  you  square  what  you  are  saying 
to  us  at  this  time  with  the  statements  made  earlier  today  by  Mr. 
Goldin  when  he  indicated  that  when  you  delay  a  program  it  gets 
very  expensive  because  you  must  continue  to  pay  the  same  number 
of  people  longer.  He  used  300  people  as  an  example,  I  believe. 

Isn't  that  point  made  by  a  factor  of  a  hundred  in  a  program  like 
space  station  where  you  are  talking  about  15,000-20,000  people  who 
are  under  contract? 

Mr.  Aldrich.  There  is  no  question  that  that  is  exactly  the  point 
that  Mr.  Goldin  made,  and  I  agree  with  it. 

On  the  other  hand,  Space  Station,  as  we  worked  up  until  this 
point  in  time,  is  a  30-year  operational  program  after  the  year  2000. 
And  so,  whether  I  arrive  at  PMC  in  the  year  2000  or  I  arrive  at  it 
in  the  year  2001,  the  funding  to  support  the  Station  and  doing  the 
science  during  that  period  is  relatively  unaffected  by  that. 

WORK  PACKAGES  I,  II,  IV 

Mr.  Stokes.  Let  me  have  Mr.  Kohrs  run  through  in  detail  charts 
covering  work  packages  I,  II  and  IV.  Those  deal  with  the  space 
station  module,  the  space  station  trust,  the  space  station  power 
activities.  I  would  like  to  have  him  tell  us  why  so  much  work  was 
added  to  negotiated  contracts  signed  in  September  of  1988. 

Why  don't  you  run  through  the  major  items  that  were  added  to 
the  original  contract  and  explain  to  us  why  they  were  not  in  the 
negotiated  agreement,  Mr.  Kohrs? 

Mr.  Kohrs.  I  think  you  are  referring  to  this  chart. 

Mr.  Stokes.  The  individual  one. 

Mr.  Kohrs.  Before  I  go  into  the  individual  charts,  what  I  would 
like  to  do  is  address  this  chart  just  for  a  minute.  This  chart  shows 
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that  in  a  summary  of  all  the  proposals  for  work  package  I, 
McDonnell  Douglas,  GE  and  Rocketdyne — four  work  packages  back 
in  1988.  If  I  could  just  take  a  minute  on  this  chart  because  this  will 
get  you  back  to  the  individual  charts  as  we  come  to  them.  But  it 
shows  the  proposal  value  that  was  submitted  in  1988  for  the  four 
proposals. 

Back  then,  we  had  a  work  package  III  with  Goddard  but  that 
since  got  eliminated  as  part  of  restructure.  And  we  had  our  sup- 
porting contracts  for  space  station  integration  contracts,  which  is 
Grumman,  the  TMIS  contract,  which  is  Boeing,  and  the  software 
support,  SSE.  And  then  we  had  a  contract  with  the  Martin  Compa- 
ny for  the  robotic  servicer  back  in  the  1987  timeframe. 

The  next  line  is  what  we  negotiated  in  September  1988  when  we 
signed  the  contracts  with  these  companies.  Some  of  them  were  plus 
or  minus  a  month  around  September  1988.  We  sent  our  first 
budget  to  OMB  in  September  1988.  So  the  point  made  on  this 
chart — if  you  look  at  the  bottom,  in  1988 — we  said  we  could  build 
the  Space  Station  we  defined  then  for  $23.4  billion. 

Since  1988,  a  lot  of  things  have  happened.  We  have  been  through 
some  requirements  changes  that  were  NASA  driven.  We  have  been 
through  some  budget  reductions,  where  we  agreed  to  take  out 
money  in  two  different  phases.  We  called  the  first  one  in  1989  a 
"rephased  program,"  and  then  a  "restructure  program,"  that  you 
refer  to  which  we  did  in  the  1990-1991  time  frame. 

If  you  look  at  the  right-hand  column  on  the  bottom,  even  though 
it  is  a  different  Station,  we  have  gone  from  $23.4  billion  in  Septem- 
ber 1988  to  $25  billion  in  the  1993  budget. 

And,  if  you  look  at  the  1994  budget,  this  $25  billion  number  is 
$24  billion  because  we  reduced  the  costs  in  the  1994  budget.  So, 
looking  at  the  forest,  realizing  we  made  a  lot  of  changes  and  we 
have  had  to  do  a  lot  of  things,  the  station  budget  has  grown  3  per- 
cent from  1988  to  the  1994  budget.  Now,  it  is  a  different  Station. 

Mr.  Stokes.  You  are  only  talking  about  half  of  a  station. 

Mr.  KoHRS.  It  is  a  different  station,  but  had  we  not  had  cost  re- 
ductions, had  we  not  made  requirement  changes,  we  probably 
would  have  wound  up  with  about  the  station  we  have  today  for  this 
same  $25  billion  through  1999.  That  is  the  only  point  I  wanted  to 
make  on  this  chart.  Now  I  will  go  into  these  more  detailed  charts.  I 
will  start  with  the  chart  that  is  labeled  "Work  Package  One," 
which  is  Marshall  Space  Flight  Center,  and  Boeing  is  the  prime 
contractor. 

Before  I  go  down  this  list,  this  contract  had  two  bidders — the 
Boeing  Company  and  the  Martin  Company.  Both  of  their  proposals 
were  within  $30  to  $50  million. 

The  proposal  activity  started  in  early  1987.  The  proposals  got 
locked  up.  They  got  sent  out  to  the  contractors  and  they  bid  on 
what  the  Government  sent  them.  As  the  proposals  were  being 
worked,  the  Government  was  still  working  requirements  changes 
on  how  they  might  modify  the  Station  once  the  proposals  were  re- 
ceived. So  we  went  about  six  months  where  the  proposal  activity 
was  locked  up  within  the  contractors,  and  requirement  changes 
were  still  getting  worked. 

Coming  into  1988  is  when  we  finally  negotiated  the  contract. 
There  was  a  $1.6  billion  negotiated  price.  Now,  if  you  go  back  to 
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the  page,  and  the  reason  why  I  showed  you  that  page  before  is  even 
though  the  proposal  was  $957  million,  we  negotiated  $1,636  billion. 
NASA  had  an  independent  cost  team  at  that  time,  and  their  esti- 
mated cost  to  complete  for  this  space  station  work  package  in  1988 
was  $2.6  billion. 

We  budgeted  $2.7  billion  in  the  budget  that  we  sent  to  OMB.  The 
only  point  here  again  is  we  recognized  here  that  the  proposal  had 
some  weaknesses,  if  you  will.  Some  of  the  weaknesses  were  caused 
by  new  requirements  that  NASA  brought  in.  Some  were  caused  by 
better  understanding  of  what  the  contractor  definition  was.  But  the 
bottom  line  is  we  signed  up  to  a  negotiated  proposal  that  was  $1.6 
billion,  but  we  put  in  our  budget  what  we  had  estimated  to  be  is 
$2.6  billion.  It  was  to  the  Government's  advantage  to  negotiate  a 
lower  price  because  we  pay  the  fee  on  the  lower  prices  when  it 
comes  time  to  talk  about  award  fees,  but  that  is  the  history  of  how 
we  got  there  on  work  package  one. 

Mr.  Stokes.  On  that  point,  aren't  you  in  effect  saying  that  you 
signed  a  contract  at  a  certain  price,  with  the  knowledge  that  it 
cannot  be  completed  at  that  price,  therefore  you  have  to  put  in 
your  budget  the  realistic  price  that  you  expect  to  pay  for  that  con- 
tract? 

Mr.  KoHRS.  That  is  what  happens,  and  you  will  see  in  the 

Mr.  Stokes.  That  is  what  you  are  going  to  change,  Mr.  Goldin? 

Mr.  Goldin.  I  want  to  try  to  come  back  and  tie  the  reforms  to 
the  issues  that  we  are  seeing.  There  is  a  fundamental  problem,  and 
I  was  on  the  contractor  side  in  a  situation  like  this.  The  market 
force  is  driven.  I  don't  want  to  say  that  the  contractors  are  bad  be- 
cause we  had  two  competent  contractors  bidding  for  the  job,  but 
when  you  have  a  process  where  you  don't  have  a  clear,  thorough 
understanding  of  the  requirements  before  the  RFP  gets  released, 
you  get  into  this  difficult  situation. 

The  second  part  of  the  problem,  again,  is  a  system  that  NASA 
has;  I  think  that  DOD  does  it  differently.  When  the  Department  of 
Defense  has  a  procurement,  before  the  best  and  final  offer,  they 
send  listings  to  the  contractors  as  to  what  the  design  deficiencies 
are,  and  what  clarifications  they  have  to  have  to  make  sure  that 
there  is  a  thorough  understanding  of  the  requirements  on  both 
sides  of  the  contract.  Then  after  all  the  clarification  occurs,  they 
ask  for  a  best  and  final  offer.  So  you  don't  get  yourself  in  a  situa- 
tion where  after  you  pick  a  winner,  you  have  to  then  go  make  a 
number  of  changes,  because  the  contractors  have  an  enormous 
effort  in  building  the  proposal.  They  know  which  direction  they  are 
going  to  go  in  and  then  you  get  some  breakage. 

The  problem  is  further  exacerbated  by  the  fact  when  NASA  has 
requirement  changes  they  know  are  coming,  the  contractor  is  pro- 
ceeding along  with,  if  you  will,  a  large  number  of  people  and  then 
you  put  changes  in  and  it  disrupts  the  planning  process.  So  I  want 
to  come  back  to  say  that  in  the  context  of  the  reforms  we  are  talk- 
ing about. 

There  are  two  basic  issues.  Issue  number  one  is  we  should  not 
release  an  RFP  until  there  is  a  thorough  understanding  that  the 
requirements  are  frozen,  even  at  the  expense  that  we  start  the  pro- 
gram late.  And  we  should  not  release  the  RFP  until  there  is  a  thor- 
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ough  understanding  on  both  sides  as  to  what  the  requirements  are 
so  that  the  contractor  doesn't  have  to  do  a  set  of  plans. 

There  are  sometimes  40,000  to  50,000  pages  in  these  proposals. 
There  is  a  very,  very  thorough  planning  process.  So  if  during  nego- 
tiations you  make  a  50  percent  or  100  percent  change,  it  throws  all 
that  planning  out.  So  while  the  program  is  starting  out,  replanning 
is  going  on  and  then  you  allow  a  possibility  for  error  to  enter  in.  So 
those  are  the  issues  and,  again,  I  want  to  emphasize  these  are  good 
people,  these  are  good  companies. 

There  are  good  intentions,  but  we  have  a  fundamental  flaw  in 
the  process  that  NASA  got  started  on  some  35  years  ago  and  we 
haven't  changed  it  and  that  was  the  point  I  tried  to  make  up  front. 

Mr.  Stokes.  Would  you  say  that  Space  Station  is  the  worst  case 
scenario  of  this? 

Mr.  GoLDiN.  Gary,  I  don't  know. 

Mr.  Allison.  No,  I  don't  think  so.  I  am  sure  there  is  one  worse 
somewhere.  I  can't  name  it,  but  I  am  pretty  certain  there  must  be. 

Mr.  KoHRS.  We  talked  earlier  this  morning  about  the  $596  mil- 
lion which  was  expended  in  the  definition  phase.  I  would  admit 
that  one  would  think,  if  you  spent  that  kind  of  money  in  the  defini- 
tion phase,  you  would  have  come  out  with  a  pretty  good  perform- 
ance specification  that  you  would  have  laid  on  your  contractors. 

As  Mr.  Goldin  said,  there  was  a  lesson  learned  here.  We  did  not 
have  a  good  performance  specification.  We  did  have  a  lot  of  con- 
cepts about  how  to  build  a  Space  Station.  We  had  gone  through 
some  of  it  since  1984.  Some  of  this  is  from  memory,  not  mine,  but 
from  what  I  read.  From  1984  to  1988,  we  went  through  seven  con- 
cept configurations  and  settled  on  RFPs  in  early  1987.  But  in  my 
judgment  in  looking  back,  we  did  not  produce  what  I  would  call  a 
good  design  to  specification  that  went  with  the  RFP. 

I  think  that  is  what  reflected  back  in  the  lower  numbers. 

Mr.  Stokes.  Let  me  ask  you  this,  if  we  had  appropriated  the 
money  necessary  to  fund  all  the  negotiated  contracts  plus  a  reason- 
able reserve,  it  would  appear  from  these  charts  that  neither  NASA 
or  the  contractor  could  have  flown  the  Space  Station  that  you  told 
us  you  would  fly  in  1987. 

Mr.  KoHRS.  In  my  judgment,  that  is  a  true  statement.  I  mean 
where  I  sit  from  my  view,  and  when  I  look  back,  that  is  what  I 
would  say. 

Mr.  Stokes.  Thank  you.  I  will  let  you  proceed. 

WORK  packages 

Mr.  KoHRS.  Should  I  go  on  to  the  Boeing  work  package  one? 
What  happened  was  what  I  call  three  major  revisions  since  the  in- 
ception of  the  contract  and  they  are  listed  there  as  $224  million, 
$794  million,  and  $488  million.  But  initially  even  though  we  negoti- 
ated the  contract,  the  program  realized  that  we  could  not  support  a 
PMC  date  which  was  October  of  1995. 

So  the  schedule  adjustment  was  made  that  was  equivalent  to 
$224  million  that  slipped  PMC  14  months.  That  is  shown  on  this 
chart.  Most  of  those  dollars  were  moving  the  program  14  months 
schedule-wise  to  the  right. 
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The  $794  million  reflects  an  activity  where  the  Congress,  in  July 
1989,  asked  us  to  reduce  the  budget  $400  million  in  1990  and  $600 
million  in  1991;  we  did  an  intense  exercise,  which  started  out  to  be 
one-month,  largely  hide-away,  and  which  turned  out  to  be  a  four- 
or  five-month  study.  But  we  came  back  to  the  Congress  and  said 
"We  couldn't  do  the  $400  and  $600  million  reductions.  We  can  do  a 
$300  and  $500  reduction;  but  what  that  did  again  is  it  slipped  out 
the  schedule." 

We  took  out  three  major  items  during  the  rephased  program.  We 
took  out  the  new  suits  which  were  in  work  package  II.  We  took 
out  the  hydrogen  propulsion  system  and  went  to  hydrogen,  which 
was  work  package  II,  and  we  changed  the  work  package  IV 
from  an  alternating  current  and  a  D.C.  current  power  system  to  an 
all  D.C.  power  system  and  took  out  that  development  money  during 
that  time  frame. 

That  didn't  get  negotiated  even  though  that  happened  in  1990.  It 
got  negotiated  in  the  contract  on  January  1991. 

The  next  major  thing  we  did,  with  which  I  think  Members  of  this 
committee  are  more  familiar,  is  the  restructure  activity  that  we  did 
from  October  1990  through  March  1991;  that  requirement  was  to 
take  $551  million  out  of  fiscal  year  1991  and  $606  billion  in  1991 
through  1996. 

Always  our  goal  was  don't  slip  first  element  launch  more  than 
you  have  to,  and  don't  slip  the  sixth  flight,  because  our  goal  was  to 
get  a  lab  in  orbit  so  we  could  start  to  utilize  this  laboratory  on- 
orbit.  Even  though  we  held  the  eight-month  slip  to  first  element 
launch,  it  caused  permanently  manned  to  move  26  months.  That 
saved  money  in  the  near  years,  but  cost  in  the  outyears,  because 
the  program  was  stretched  out  an  extra  24  months. 

Those  things  reflect  back  in  here.  It  is  true  on  top  of  all  this,  we 
had  a  Congressional  direction  thing  to  reduce  money;  but  on  top  of 
this,  we  had  our  own  set  of  requirement  problems.  Requirement 
changes  included  a  major  weight  and  power  scrub  that  we  did  in 
1990;  and  that  factored  into  our  restructure  program. 

We  also,  if  you  remember,  in  early  1990,  had  an  immense  activi- 
ty called  the  Fisher-Price  team  v/here  we  had  challenged  the 
amount  of  extra-vehicular  activity  time  we  were  doing.  That  team, 
which  the  program  started,  recommended  that  we  do  some  drastic 
things  to  reduce  EVA,  which,  coupled  with  restructure,  saved  us 
EVA  time  because  we  went  to  a  pre-intergrated  truss. 

We  went  to  more  robotics  to  more  maintenance  with  robotics.  We 
went  from  four  photovoltaic  modules  for  power  to  three.  We  went 
from  an  eight-person  crew  down  to  four.  That  took  money  out  of 
the  budget  in  early  years,  but  slips  in  the  program  add  money  in 
the  out-years. 

That  is  just  a  fact  that  we  said  here  today  on  every  one  of  these 
programs.  You  just  have  to  get  the  thing  done  up  front  if  you  want 
to  maximize  the  dollar  savings,  but  that  is  the  activity  that  is  on 
this  page  and  there  is  page  and  page  of  detail  of  what  item  was 
done  here  and  what  item  was  done  there.  But  those  are  the  major 
items  that  we  did  over  the  life  of  this  work  package. 
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WORK  PACKAGE  II 


The  next  page  is  work  package  II,  which  is  the  Johnson  Space 
Center  and  McDonnell  Douglas.  The  proposed  effort  was  $1.7  bil- 
lion. 

As  I  said  earlier,  while  that  RFP  activity  was  going  on,  there 
were  further  requirement  definitions  and  you  will  see  six  or  seven 
technical  adjustments  where  the  engineering  team  had  made 
changes  to  the  thermal  system,  to  the  communications  and  track- 
ing, and  to  the  test  articles.  So,  by  the  time  we  got  to  the  McDon- 
nell Douglas  bid  and  proposal,  and  got  into  the  negotiation  process, 
the  Government  negotiated  in  an  additional  $830  million  dollars. 
$700  million  of  hardware  in  the  top  two  items  are  people  support, 
people  support  to  Johnson  Space  Center  and  people  support  to  our 
Reston  facility. 

That  got  you  down  to  the  $2.6  billion  and  here  again  back  on 
the  first  page,  the  NASA  assessment  that  even  though  we  had  ne- 
gotiated that  price,  we  put  in  a  budget  of  $3.6  billion. 

In  the  1990  budget  that  we  submitted  to  the  0MB,  we  were  an- 
ticipating additional  requirement  changes  as  well,  but  from  a  Gov- 
ernment standpoint  of  how  we  budgeted,  we  did  request  the  addi- 
tional dollars. 

Here  again  the  same  thing  happened  within  the  work  package 
II.  We  went  through  the  rephased  program.  We  went  through  the 
restructured  program.  We  took  things  out.  We  went  to  the  pre-inte- 
grated  truss. 

The  bottom  line  is  that  we  spent  more  money  because  we 
stretched  the  program  more  than  we  had  going  into  the  program. 
The  other  thing  that  went  on  early  in  1988  as  part  of  this  activity 
was  that  we  systematically  went  through  a  phase  A.  We  went 
through  a  phase  B.  We  awarded  a  phase  C-D  contract,  which 
meant  proceed  to  development,  proceed  to  build  hardware,  in 
NASA  as  well  as  a  lot  of  DOD  programs. 

You  go  through  a  series  of  reviews.  You  go  through  a  prelimi- 
nary requirements  review  that  goes  back  and  looks  at  the  require- 
ments to  make  sure  that  everybody  thinks  we  have  the  right  set  of 
the  requirements.  We  did  that  in  1988  and  there  were  some  re- 
quirements changes  that  got  back  in.  Had  we  had  a  better  spec, 
some  of  those  probably  should  have  already  been  in  that  PRE.  The 
primary  requirements  review  generated  a  significant  number  of  re- 
quirements changes  that  got  factored  in.  And  this  number  here 
that,  the  $597  million,  was  a  reflection  of  our  requirements 
changes  that  got  added  into  our  program  after  that  1988  exercise. 
It  didn't  get  negotiated  until  late  1990. 

Mr.  KoHRS.  The  other  big  items  here  are  the  restructure  cost 
proposal,  where  we  slipped,  which  I  said  earlier;  on  work  package 
one  it  added  $658  million  to  this  work  package  two  contract. 

On  the  bottom  of  the  page,  we  are  still  in  negotiation  with 
McDonnell  Douglas  for  a  number  of  changes  that  NASA  has  ap- 
proved; and  as  I  mentioned  earlier,  the  biggest  one  in  there  is  the 
avionics  hardware  and  software  verification.  Right  or  wrong,  this 
program  coming  out  of  the  1988  did  not  have,  in  my  judgment  and 
that  of  a  lot  of  our  team,  a  good  systems  verification  program. 
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How  do  you  know  that  when  you  launch  flight  17,  it  is  going  to 
work  with  flight  number  one,  when  number  one  is  launched  three 
years  earUer?  The  program  worked  for  a  year-and-a-half  to  create  a 
program-wide  verification  program.  We  didn't  culminate  that  until 
June  1992,  but  for  that  change  alone,  which  was  significant,  we 
took  $500  million  out  of  our  reserve.  But  we  knew  we  were  going  to 
do  that,  and  we  pointed  that  out  in  the  report  that  we  sent  to  Con- 
gress in  March  1991. 

It  indicated  that  we  knew  we  were  going  to  spend  $150  million  a 
year  on  this  systems  verification,  had  Hubble  telescope  not  hap- 
pened; and  people  said  we  didn't  do  the  right  verification  on  that 
program.  The  people  we  had  working  on  that  program  intended  to 
have  a  good  avionics  hardware  systems  verification  program,  and 
we  put  in  time  and  we  consciously  did  it.  It  was  not  in  the  1988 
proposal. 

Mr.  Stokes.  Can  I  interrupt  you  for  a  question  on  a  point  of  clar- 
ification? Looking  at  that  chart,  using  the  figures  at  the  top,  the 
$1.7  billion,  and  the  difference  between  that  and  the  $5.2  at  the 
bottom,  and  granted  that  you  have  told  us  some  of  that  is  obviously 
due  to  slippage 

Mr.  KoHRS.  Yes,  sir. 

Mr.  Stokes.  Obviously  a  great  deal  of  that  must  have  been  due  to 
lack  of  the  specific  requirements. 

Mr.  KoHRS.  Just  as  an  example,  in  the  very  middle  of  the  page 
the  $597  million  was  all  driven  by  additional  requirements  that 
came  through  our  preliminary  requirements  review  that  we  did  in 
mid-1988.  So  the  answer  is,  yes,  we  did  have  change  in  require- 
ments as  well  as  budget  cuts. 

Mr.  Stokes.  So  then  the  question,  what  good  was  the  $596  mil- 
lion there  in  phase  B? 

Mr.  KoHRS.  As  I  said  earlier,  in  my  opinion,  we  did  not  do  an 
adequate  job.  And  a  real  lesson  learned,  that  Mr.  Goldin  talked 
about,  is  we  have  got  to  have  good  RFPs  with  good  performance 
specifications  when  we  ask  a  contractor  to  bid;  and  maybe  it  is 
easier — maybe  we  should  wait  a  year  to  write  a  good  RFP  and  a 
good  specification. 

Mr.  Stokes.  When  you  know  what  the  requirements  are. 

Mr.  KoHRS.  But  there  were  a  lot  of  things  going  on  in  the  1988 
timeframe  coming  out  of  the  Challenger  accident,  which  influenced 
our  efforts  to  get  this  program  going.  And  there  was  a  lot  of  inter- 
nal activity  that  was  encouraging  us  to  get  this  program  started. 

Mr.  Aldrich.  Could  I  add  a  perspective  to  this?  This  is  only  an 
opinion  as  an  outside  observer  at  the  time,  but  maybe  Dick  would 
be  able  to  comment  also. 

I  believe  in  the  time  that  we  spent  the  $596  million,  one  of  the 
objectives  of  the  Station  was  to  broaden  what  it  could  do  as  a  facili- 
ty to  meet  as  many  potential  users  and  user  communities  and  sta- 
tion participants  as  possible.  That  was  an  ongoing  process  that  was 
going  on  in  parallel  with  preparations  for  the  station. 

So  it  was  almost  an  intent  not  to  have  a  single,  fixed,  pinned- 
down  configuration  at  any  point  in  there,  because  we  were  still 
seeking  how  to  maximize  what  the  station  could  be  and  what  it 
could  do,  at  the  same  time  we  are  trying  to  get  on  with  starting  it. 

That  is  a  personal  opinion  about  that  period. 
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Mr.  KoHRS.  If  it  is  okay,  I  will  go  on  to  the  next  page,  which  is 
work  package  IV. 

WORK  PACKAGE  IV 

Mr.  Stokes.  Please  do. 

Mr.  KoHRS.  Which  is  Rocketdyne,  Lewis,  and  I  know  this  first 
number  is  $1,987  billion,  but  I  have  been  on  the  phone  this  morn- 
ing with  my  friends  from  Lewis  and  Rocketdyne,  and  they  insist 
that  their  bid  was  the  $1,622  billion.  I  apologize,  and  we  can  correct 
this  chart.  What  I  found  out  is  that  initially  the  proposal  came  in 
at  $1,622  billion;  Lewis  wanted  to  increase  it,  because  they  thought 
that  some  additional  scope  needed  to  be  added. 

But  the  bottom  line  is  that  Lewis  and  Rocketdyne  signed  up  for 
the  initial  proposal  at  a  negotiated  price  for  the  same.  You  say, 
why  did  this  happen  and  not  happen  on  the  other  contracts?  One 
reason  I  can  offer,  which  may  or  may  not  be  right,  and  other 
people  can  comment,  is  that  we  only  had  one  bidder  on  this  work 
package.  If  you  look  at  where  we  are  today,  back  to  the  early  pages 
of  this  contract,  it  was  $1,622  billion  in  the  proposal,  and  NASA 
submitted  $1,715  billion.  And  today,  with  all  of  these  changes  we 
have  made,  we  are  at  about  $2.1  billion. 

But  you  have  to  admit  this  power  system  is  unique  to  the  station 
in  that  it  is  not  a  distributed  system.  It  is  more  a  stand-alone 
system,  if  you  will.  Even  though  we  send  power  to  the  truss  and  we 
send  power  down  to  the  labs,  the  requirements  to  power  the  system 
were  probably  easier  to  develop  than  it  was  for  the  systems  of  avi- 
onics, environmental  control,  tracking. 

But  as  you  see  on  this  chart,  even  though  we  went  through  these 
pluses  and  minuses,  the  percentage  cost  increase  in  this  contract  is 
lower  than  in  the  other  two  work  packages.  Here  again,  the  same 
things  happen. 

These  mods — the  two  big  ones — the  $236  million  reflects  a  re- 
phased  program,  and  the  $557  million  reflects  the  restructured  pro- 
gram. Here  again,  we  slipped  out  the  PV  production  24  months  and 
it  reduced  the  early  money,  but  it  stretched  it  out,  and  we  just  low- 
ered demand.  And  what  we  really  did  in  this  program  is  coming 
out  of  restructuring.  We  really  didn't  reduce  manpower;  we  just 
leveled  off  and  let  it  spend  out  to  live  within  our  budget  program, 
which  is  how  we  got  to  where  we  are  today. 

Mr.  KoHRS.  And  I  will  be  glad  to  provide  the  staff  with  more 
detail  of  what  this  is.  But  that  is  a  broad  overview. 

COST  INCREASES 

Mr.  Stokes.  You  can  also  see  on  all  three  of  these  charts  that 
after  restructuring  in  1991,  even  though  actual  hardware  content 
was  taken  out  of  the  program  in  all  three  cases,  costs  still  went  up 
substantially. 

Mr.  KoHRS.  Primarily  due  to  delay. 

Mr.  Stokes.  In  work  package  II,  there  is  a  total  of  $5.2  billion. 
Does  that  include  any  of  the  recent  $500  million? 

Mr.  KoHRS.  No,  sir.  And  that  is  what,  as  Mr.  Aldrich  said,  we  are 
still  working  off.  The  current  number  that  goes  with  work  package 
two  is  $533  million,  but  as  I  said,  we  are  still  working  that  number 
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over  the  next  couple  of  weeks  and  we  feel  we  can  bring  it  down 
some  more. 

How  much  of  that  is  real  due  to  NASA  or  due  to  contractors  will 
be  in  negotiation. 

Mr.  Stokes.  Let  me  ask  you,  would  it  be  fair  to  say  that  the 
McDonnell-Douglas  proposed  bid  of  $1.7  billion  had  absolutely  no 
basis  in  reality? 

Mr.  KoHRS.  No.  I  think  as  Mr.  Goldin  said,  the  people  that  work 
on  these  things  are  responding  to  Government  requests  for  propos- 
als, and  I  am  sure  that  in  the  Source  Board,  which  is  our  Source 
Evaluation  Board,  they  were  graded  on  the  intent  of  the  proposal. 
When  we  evaluate  proposals,  it  is  normally  on  four  or  five  major 
factors. 

Cost  is  one,  management  is  one,  key  personnel  is  another,  and 
technical  assessment  of  the  proposal  is  another.  I  was  not  at  the 
Source  Board,  but  my  experience  with  source  boards  is  that  con- 
tractors who  don't  meet  the  intended  request  for  proposals,  are  not 
thrown  out,  but  they  are  sent  back  to  rework  it.  In  my  experience, 
here  again,  I  can't  speak  directly  for  this,  but  in  talking  to  people 
who  were  involved,  that  is  my  sense  of  this.  They  were  responsive. 

Mr.  Stokes.  But  aren't  we  again  talking  about  a  totally  flawed 
RFP? 

Mr.  KoHRS.  I  wouldn't  say  flawed.  I  think  that  the  RFP  and  the 
specification  that  we  had  at  that  time  was  probably  not  adequate 
in  terms  of  its  quality. 

SPACE  STATION  RESTRUCTURING 

Mr.  Stokes.  Isn't  it  also  true  that  even  though  the  program  went 
through  a  major  restructuring  in  1990,  the  cost  of  the  development 
piece  of  the  program  actually  increased  ov/ing  to  the  slippage  and 
technical  changes — but  station  capability  in  terms  of  available 
power,  lab  volume,  rack  space  and  so  forth  was  significantly  re- 
duced? 

Mr.  KoHRS.  That  is  right.  As  part  of  restructures,  we  reduced  the 
size  of  the  lab  from  44  feet  to  27  feet.  In  my  judgment,  had  we  not 
had  restructured,  the  program  would  have  reduced  the  size  regard- 
less, because  we  were  approaching  a  weight  limit  with  the  shuttle 
performance.  Our  plan  then  was  we  would  launch  two  labs,  each  27 
foot  long,  to  replace  the  one  44  foot.  But  then  came  restructure  and 
we  said  we  couldn't  afford  to  build  the  second  lab  and  the  second 
hab  and  the  two  nodes.  We  pushed  that  out  beyond  the  year  2000 
and  did  not  budget  for  it.  And  in  our  report  to  Congress,  we  said,  to 
complete  that  part  of  the  Station  and  to  get  to  an  eight-person  crew 
was  equivalent  to  about  another  $2  billion  of  recurring  costs  to 
build  that  additional  hardware,  another  version  of  what  we  had  al- 
ready built,  another  lab,  another  hab  and  two  more  nodes,  of  which 
we  already  had  two  in  the  baseline. 

But  the  answer  is  yes,  we  did  reduce  capability,  and  if  you  go 
back  to  1988,  the  Space  Station  in  1988,  had  75  kilowatts,  had  an 
eight-person  crev/,  had  a  44-foot  lab  and  a  44-foot  hab  and  four 
nodes.  So  the  capability  did  come  down. 

Mr.  Stokes.  So  from  the  outset  of  the  program,  we  have  consist- 
ently been  paying  more  for  less? 
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Mr.  KoHRS.  As  we  have  lived  within  the  budget  constraints  and 
lived  within  our  requirements,  we  did  lose  capability.  Some  of  our 
requirements  drove  us  to  make  changes  so  we  could  live  with  the 
requirements  we  thought  were  more  mandatory  than  others,  as  an 
example. 

Mr.  Stokes.  Also,  isn't  it  true  that  even  if  you  were  able  to  solve 
the  most  recent  overrun  in  the  McDonnell-Douglas  work  package, 
you  would  have  to  solve  that  problem  in  part  by  removing  addition- 
al program  consent? 

Mr.  KoHRS.  We  started  off  with  a  $1  billion  cost  growth.  We  had 
$461  million  of  reserve  to  use  against  that  $1  billion.  We  used  $111 
of  it,  and  then  we  made  some  hardware  reductions.  But  primarily 
we  did  some  consolidation  of  our  facilities  on  the  ground,  our  cen- 
tral avionics  facility,  the  way  we  process  hardware  at  the  Cape  and 
the  contractor;  and  we  proposed  some  reductions  in  our  program 
management  at  Headquarters  and  at  Reston,  that  got  that  $1  bil- 
lion number,  after  having  spent  $111  in  reserves,  down  to  a  $503 
million  problem  with  $350  million  reserves. 

If  we  spent  the  $350  reserves,  we  would  be  working  off  a  $150 
million  problem.  But  we  haven't  brought  that  forward  yet  to  the 
program  to  make  that  the  new  baseline.  We  are  still  working  it 
and  we  still  have  a  bunch  of  work  to  do. 

Mr.  Stokes.  So  if  you  did  that,  then  you  would  not  have  any  re- 
serves? 

Mr.  KoHRS.  That  is  right.  At  this  point  in  time  we  don't  want  to 
do  that.  That  is  why  we  are  still  working  on  it. 

MANAGEMENT  STRUCTURE — RESTON 

Mr.  Stokes.  Is  part  of  the  solution  here  to  close  Reston? 

Mr.  KoHRS.  Oh,  I  can't  really  answer  that.  There  are  a  number 
of  management  changes  that  are  being  looked  at,  and  the  new  re- 
design team  will  also  be  looking  at  the  management  structure,  so  I 
really  can't  comment  on  that. 

Mr.  Stokes.  Mr.  Lewis. 

SPACE  STATION  REDESIGN 

Mr.  Lewis.  Yes,  thank  you,  Mr.  Chairman.  I  have  spoken  more 
than  once  about  the  value  of  broadly-based  and  bipartisan  support 
for  center  stage  efforts  in  space,  namely,  a  manned  space  station.  It 
appears  to  me  that  things  are  happening  out  there  within  the  mix 
that  is  the  House  and  Senate  that  caused  a  good  deal  of  concern.  I 
want  to  know  if  you  are  both  aware  of  that  and  what  you  may  be 
doing  about  it. 

I  refer  to  an  article  I  am  sure  that  you  are  familiar  with  in 
which  my  colleague  from  California,  George  Brown,  is  quoted 
rather  extensively.  Some  of  those  initial  quotes,  I  gather,  had  to  be 
cleaned  up  for  print.  Chairman  Brown's  comments  essentially  warn 
against  the  problems  that  may  swirl  around  redesigns,  indicating 
that  NASA  has  spent  some  $8  billion  getting  us  where  we  are 
today.  He  is  concerned  about  where  redesign  that  is  directed  from 
downtown  may  take  us. 

At  the  very  same  time,  I  understand  the  gentleman  from  Texas, 
Senator    Gramm,    has    raised    similar    concerns.    It    causes    this 
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Member  to  hope  that  all  of  you  are  very  sensitive  to  the  ramifica- 
tions of  losing  that  bipartisan  constituency  and  base. 

So  with  that  as  background,  I  am  interested  in  hearing  from  the 
Director  or  you,  Mr.  Kohrs.  Are  you  under  specific  instructions 
from  the  White  House  regarding  how  to  reconfigure  the  scientific 
missions  of  Station?  To  what  extent  have  scientists  from  other  Fed- 
eral agencies  like  NSF,  NIH,  DARPA,  already  been  involved  in  as- 
sessing or  determining  the  space  science  applications  of  station? 

Mr.  GoLBiN.  Let  me  address  that  question.  It  is  a  fair  question. 
First  let  me  say  I  have  talked  to  Chairman  Brown  on  the  phone  on 
Friday  of  last  week,  and  I  did  receive  his  letter,  and  I  will  be  re- 
sponding to  that  letter.  I  think  he  has  been  a  strong  supporter  of 
the  space  program. 

Mr.  Lewis.  He  has. 

Mr.  GoLDiN.  I  believe  he  has  been  a  strong  supporter  of  the  Space 
Station,  and  I  believe  that  the  letter  that  he  sent  to  me  deserves  a 
very  thoughtful  answer  and  I  am  willing  to  take  the  time  to  give 
him  a  very  thoughtful  answer  to  that  letter. 

I  also  want  to  say  that  I  personally  did  meet  with  Senator 
Gramm  to  discuss  the  issue  with  him,  and  I  did  read  what  he  wrote 
in  the  paper.  That  is  by  way  of  background.  By  way  of  direction, 
we  have  a  set  of  requirements,  not  configurations,  that  have  been 
specified  to  us  in  terms  of  the  groundrules  for  the  redesign.  We  are 
in  the  process  of  interpreting  those  requirements  and  trying  to 
reduce  them  to  configurations.  One  of  the  groundrules  we  have  is 
that  to  the  maximum  extent  possible,  we  must  utilize  the  work 
that  has  been  done  to  date.  There  were  initially  three  start  points 
for  configuration,  but  I  believe  by  the  time  we  go  through  a  proc- 
ess, there  will  be  as  many  as  six  to  eight  preliminary  configura- 
tions which  will  be  narrowed  down  to  about  three. 

I  know  that  this  week  the  contractors  are  coming  in,  meeting 
with  the  team,  making  their  suggestions.  Our  international  part- 
ners— as  soon  as  we  work  out  a  process  with  them,  and  their  com- 
ments are  due  today — have  indicated  that  once  we  work  out  a  proc- 
ess agreement,  they  may  want  to  make  a  recommendation.  We  said 
we  would  be  pleased  to  accept  such  a  configuration.  Then  after  we 
get  these  whole  series  of  configurations,  we  hope  to  narrow  them 
down  to  three,  a  low,  medium  and  narrow-high  configuration.  I 
don't  know  what  they  are  going  to  be. 

The  other  thing  I  do  want  to  say  is,  I  still  am  guesstimating  at 
what  the  dollar  value  is.  But  at  this  point  in  time,  we  don't  have  a 
firm  number  on  the  dollar  value  from  0MB,  but  we  should  be  re- 
ceiving it  this  week.  I  have  been  told  that  we  will,  and  hopefully, 
we  will.  That  is  going  to  be  the  determining  factor  for  us.  The 
higher  the  number,  the  closer  we  can  approach  the  configuration 
we  have. 

But  that  is  the  guidance  we  are  operating  under,  and  believe  me, 
my  level  of  discomfort  goes  up  very,  very  high  when  I  see  strong 
supporters  on  both  sides  of  the  aisle  with  the  discomfort  that  they 
have.  It  does  not  give  me  a  good  feeling.  On  the  other  hand,  I  be- 
lieve, as  the  Administrator  of  NASA,  that  I  have  an  obligation  to 
carry  out  the  policy  of  the  President.  And  I  have  to  carry  out  that 
policy,  while  at  the  same  time  being  as  sensitive  as  I  possibly  can 
to  the  Members  of  Congress. 
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So  we  are  going  to  try  to  come  up  with  something  that  comes  as 
close  to  satisfying  the  needs  of  all,  but  right  now,  we  are  on  the 
path  I  outlined. 

CONSOLIDATION  IMPACT 

Mr.  Lewis.  I  have  just  been  informed  that  apparently  the  gentle- 
man from  Virginia  is  expressing  some  reservations  as  well.  When 
you  see  those  kinds  of  multiples  on  both  sides  of  the  aisle,  the  ini- 
tial support  base,  it  means  that  there  is  homework  that  definitely 
needs  to  be  done. 

You  indicated  that  you  can't  really  tell  yet  on  a  preliminary 
basis  what  the  numbers  look  like.  In  terms  of  reduced  personnel,  it 
would  appear  as  though  there  could  be  some  impact  upon  McDon- 
nell-Douglas' location  in  Huntington  Beach,  California,  Clear  Lake, 
Texas,  and  I  guess  Florida  as  well;  is  that  right? 

Mr.  GoLDiN.  The  answer  is,  we  don't  know  until  we  know  the 
configurations.  I  will  tell  you  the  approach  that  we  are  operating 
under.  The  approach  that  we  are  operating  under  is  to  try  to  the 
maximum  extent  possible  to  balance  out  the  labor  force  by  doing 
the  right  thing.  In  order  to  do  that,  within  the  President's  budget 
for  NASA  there  is  also  a  technical  package  that  will  kick  in  as  the 
staff  comes  down  on  the  space  station  to  some  new  level. 

We  are  going  to  try  and  place  those  technical  packages  in  the 
areas  that  would  have  an  impact.  So,  overall,  the  labor  force  would 
be  relatively  constant  in  those  areas.  That  is  another  overlay  that 
we  are  working  on,  trying  to  provide  some  balance  in  the  labor 
force. 

NATIONAL  AERO-SPACE  PLANE 

Mr.  Lewis.  Tell  me  what  I  don't  know  about  what  this  redesign 
may  be  doing  in  terms  of  your  new  commitment  to  aeronautics, 
what  impact  that  might  have  upon  the  use  of  station. 

Mr.  GoLDiN.  I  am  sorry,  I  don't  understand  the  question. 

Mr.  Lewis.  It  is  my  understanding  that  current  support  within 
NASA  as  it  relates  to  National  Aero-Space  Plane  (NASP)  may  very 
well  cause  some  budget  adjustments  that  could  absorb  dollars  that 
otherwise  might  have  gone  for  station. 

Mr.  GoLDiN.  Let  me  talk  about  the  NASP  program,  and  say  that, 
for  about  the  past  six  months  DOD  and  NASA  have  been  working 
on  the  NASP  program.  We  took  a  look  at  the  program  about  six 
months  ago  and  then  the  Defense  Science  Board  did  a  study  to  say 
that  they  were  concerned  that  we  were  not  ready  to  proceed  with 
the  X30.  NASA  concurred  in  that  recommendation  to  the  Defense 
Science  Board. 

The  Defense  Science  Board  furthermore  recommended  that 
before  we  were  to  proceed  forward  with  even  a  prototype  or  experi- 
mental plan,  there  were  some  fundamental  physics  problems  that 
had  to  be  resolved,  and  they  recommended  a  much  more  reduced 
program  that  would  get  at  the  basic  issues  on  NASP.  One  is  an 
issue  called  Boundary  Layer  Transition,  which  says  normally,  the 
air  will  flow  smoothly  over  a  wing  and  that  is  called  lander  flow 
and  then  when  it  starts  breaking  up  it  becomes  turbulence. 


One  of  the  key  problems  with  NASP  is,  which  is  a  machine  that 
goes  with  the  Mach  25,  if  I  have  the  boundary  layer  transition  on 
the  front  part  of  the  inlet  of  the  aircraft,  I  have  a  tremendous  heat- 
ing effect.  If  it  is  on  the  back  end,  there  is  a  much  smaller  heating 
effect. 

So  the  Defense  Science  Board  recommended  and  NASA  con- 
curred, to  do  a  series  of  very  low-cost  small  tests  using  a  Minute- 
man  launcher,  if  you  will,  and  then  put  some  models  on  top  and 
measure  its  boundary  layer  transitions,  for  a  small  amount  of 
money,  rather  than  waiting  to  spend  some  billions  of  dollars  to 
build  the  plane  to  figure  it  out. 

The  second  thing  they  recommended  is  that  we  did  not  have  the 
test  data  necessary  to  validate  that  we  understood  how  to  build  a 
SCRAMJET,  which  is  a  critical  engine  for  the  NASP.  Again,  they 
recommended  a  very  low-cost  flight  test  series.  So  what  NASA  had 
done  well  before  the  decision  point  on  the  NASP  was  work  with 
the  DOD  to  an  equation  whereby  NASA  puts  in  varying  dollars, 
and  DOD  puts  in  X  dollars.  We  laid  that  into  our  budget  and  it  was 
part  of  our  budget  submittal. 

Mr.  Lewis.  Mr.  Chairman,  I  take  it  we  are  off  the  course.  I  didn't 
really  mean  to  do  that,  but  I  would  hope  that  we  would  revisit  this 
whole  subject  area. 

Mr.  GoLDiN.  I  just  wanted  to  say  that  I  don't  believe  it  is  coupled, 
but  that  is  what  we  did.  We  worked  with  the  DOD,  and  in  fact  we 
have  a  series  of  meetings  set  up  with  the  DOD  to  talk  about  that 
program. 

Mr.  Lewis.  Okay. 

Mr.  Stokes.  Mr.  Mollohan? 

CRITICAL  DESIGN  REVIEW 

Mr.  Mollohan.  Thank  you,  Mr.  Chairman.  What  is  the  status  of 
Space  Station  Freedom?  Is  it  final  design  review? 

Mr.  KoHRS.  We  are  in 

Mr.  Mollohan.  Critical  design? 

Mr.  KoHRS.  We  are  in  what  we  call  the  critical  design  review 
which  is  for  the  first  six  flights,  which  takes  us  through  the  man- 
tended  capability.  Critical  design  review  by  definition  normally 
means  that  you  have  released,  for  those  six  flights,  90  percent  of 
your  central  drawings.  And  as  you  go  through  that  review  process 
we  do  a  work  package  review  at  Rocketdyne,  which  we  completed 
last  week;  we  are  now  doing  one  at  Boeing  in  Huntsville,  which 
will  be  completed  by  the  end  of  this  month;  and  we  complete  the 
one  with  McDonnell-Douglas  and  Johnson  Work  Package  II  at  the 
end  of  April,  for  the  subsystem  hardware.  Coming  out  of  that,  we 
give  the  contractor  approval  to  proceed  with  the  manufacturing 
hardware. 

Mr.  Mollohan.  So  that  is  the  step  immediately  preceding  build- 
ing flight  hardware;  Is  that  correct? 

Mr.  Kohrs.  Yes,  sir.  Normally  that  is  it.  And  then  to  culminate 
all  that,  we  put  that  all  together  into  what  we  call  a  systems  level 
critical  design  review  that  we  do  with  our  Level  II  office  on  the 
whole  program,  including  our  international  partners  and  including 
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the  users.  And  we  are  scheduled  to  do  that  in  the  June  timeframe 
of  this  year. 

So  coming  out  of  June  on  the  baseUne  program,  we  will  say  we 
are  ready  to  proceed  with  the  critical  design  review  that  takes  us 
through  flight  6.  In  the  meantime,  we  are  then  gearing  up  to  do 
the  critical  design  review  for  flight  7  through  12,  which  will  be 
done  roughly  a  year  from  now.  So  you  build  through  an  incremen- 
tal design  review  process  with  both  the  contractor  and  the  Govern- 
ment. 

Mr.  MoLLOHAN.  Setting  aside  for  just  a  moment  all  of  the  rea- 
sons for  cost  problems  associated  with  the  program — how  in  the 
world  could  you  save  any  money,  no  matter  what  the  configuration 
you  come  up  with,  by  going  from  this  stage,  which  sounds  like  a 
pretty  advanced  stage  to  me,  back  to  almost  ground  zero?  And  to 
reassess  the  project,  particularly  in  light  of  your  new  way  of  ap- 
proaching programs  with  thorough  design  reviews  and  studies  to 
make  sure  that  you  know  everything  that  has  to  be  in  the  pro- 
gram? 

It  is  difficult  for  me  to  understand  how  you  could  save  money  at 
this  point,  no  matter  what  problems  you  have  had  to  date  and  no 
matter  how  many  cost  overruns!  How  can  you  redesign  it  again? 
Before  I  get  an  answer,  let  me  ask  another  question.  At  what  stage 
were  you  before  the  Congress  instructed  the  redesign,  in  1990  or 
1989? 

Mr.  KoHRS.  We  were  then  what  we  called  the  preliminary  design 
review.  As  I  said  earlier,  in  our  process  you  do  a  preliminary  re- 
quirements review  earlier,  approximately  the  first  year  after  the 
contract.  After  that  you  do  a  preliminary  design  review. 

At  the  time  of  restructure  we  had  just  started  the  board  for  the 
preliminary  design  review  and  we  knew  we  were  going  to  restruc- 
ture. We  made  the  conscious  decision  to  complete  the  PDR  on  the 
old  baseline  so  we  would  have  a  good  base.  We  are  working  today 
on  the  critical  design  review,  and  we  are  going  to  complete  this 
critical  design  review  so  that  we  again  have  a  good  base  for  what- 
ever the  redesign  may  be.  Because,  as  Mr.  Goldin  says,  one  of  the 
goals  of  the  redesign  is  to  use  as  much  of  our  existing  subsystem 
hardware  that  we  are  developing,  and  going  through  these  systems' 
CDRs  at  the  work  packages  will  give  us  a  good  database  to  work 
on. 

Mr.  MoLLOHAN.  If  I  may  ask  the  Administrator  that  question. 
How  can  you  effect  an  ultimate  savings  in  this  program  by  going 
back  and  starting  over? 

Mr.  Goldin.  We  are  going  to  do  what  we  can  between  now  and 
June  1st.  June  1st  is  an  absolute  deadline  that  we  have  of  provid- 
ing our  input.  Let  me  at  least  describe  the  process  we  are  going 
through. 

Mr.  MoLLOHAN.  May  I  just  ask  you  first,  so  you  are  reaffirming 
that  June  1  is  an  absolute  deadline?  I  appreciate  the  political 
policy  part  of  this.  But  how  do  you  reconcile  this  pressure  to  move 
quickly  on  a  new  design  and  a  new  space  station  with  your  previ- 
ous testimony  here  today  and  your  public  statements  about  how 
NASA  is  going  to  be  very  careful  and  make  sure  we  explore  pro- 
grams in  detail  before  moving  forward? 
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Mr.  GoLDiN.  Well,  what  I  will  tell  you  is  we  are  going  to  go 
through  and  do  the  very  best  job  we  can  on  June  1st.  And  on  June 
1st  we  will  establish  what  configurations  we  can  come  up  with, 
what  we  see  around  the  cost,  what  tasks  have  to  be  done  to  vali- 
date those  costs,  what  we  recommend  as  a  program  to  make  sure 
we  don't  have  any  bumps  in  the  road.  We  are  going  to  provide  an 
input  that  is  as  a  straightforward,  open  assessment,  and  we  are  not 
going  to  sign  up  to  something  that  we  can't 

Mr.  MoLLOHAN.  Okay.  Tell  me  how  I  am  wrong.  Is  this  not  re- 
peating history?  We  are  going  to  take  this  order  and  march  with  it, 
and  we  are  going  to  do  the  best  job  we  can  in  the  time  frame  we 
have,  irrespective  of  all  my  commitments  to  be  very  careful  about 
the  issues  discussed  today,  making  sure  we  have  all  the  T's  crossed 
and  have  anticipated  all  the  problems  this  time  around 

Mr.  GoLDiN.  When  we  come  to  June,  if  they  don't  think  we  have 
a  thorough  answer  to  the  question,  we  will  say  what  we  have.  If  we 
believe  we  need — we  have  the  input  to  make — we  are  being  driven 
by  a  date  which  says  we  have  to  make  a  submittal  to  the  Congress 
by  I  think  it  is  June  15th.  That  is  I  believe  the  date  that  is  driving 
this. 

Mr.  MoLLOHAN.  You  are  being  driven  by  the  June  1  deadline  in 
the  context  of  your  commitment  to  make  sure  that  you  have — it 
right  this  time.  So  is  it  possible  that  on  June  the  1st  you  will  say, 
Mr.  President,  we  can't  do  a  space  station  for  any  less  money? 

Mr.  GoLDiN.  I  don't  want  to  prejudge  the  results. 

Mr.  MoLLOHAN.  Is  it  possible  that  that  is  an  answer? 

Mr.  GoLDiN.  I  would  like  not  to  prejudge  the  result. 

SPACE  STATION  RESERVES 

Mr.  MoLLOHAN.  Okay.  There  is  just  so  much  to  go  into.  Let  me 
just  start  by  asking  Mr.  Kohrs,  were  there  no  early  warning  signs 
in  the  system  or  early  warning  signals  that  came  in  December  or 
January  leading  you  to  believe  that  you  were  going  to  have  to 
invade  reserves,  or  maybe  exceed  reserves? 

Mr.  KoHRS.  The  warning  signals  that  we  had  which  we  expected 
came  in  early  December.  We  expected  to  see  some  impact  on  to  our 
reserves  coming  out  of  this  budget  reduction,  and  then  our  subse- 
quent reduction  that  we  took  in  1994  and  1995,  which  was  the  $700 
million.  We  sent  that  data  out  to  our  projects  in  October,  and  they 
formally  came  back  and  replied  to  us  in  late  November. 

We  saw  over  these  three  years  about  half  of  that  figure  in  that 
timeframe,  and  we  set  off  to  work  that.  Then  in  January,  we  got 
the  additional  increase  from  work  package  2;  here  again,  from  our 
process  standpoint  and  metrics  standpoint,  we  should  have  known 
about  it  probably  in  advance  of  that.  But  that  is  the  way  it  turned 
out.  We  knew  about  half  of  it,  and  it  was  across  all  the  work  pack- 
ages in  our  initial  December  input  to  us. 

PROGRAM  OPERATING  PLAN 

Mr.  MoLLOHAN.  What  is  the  process  by  which  you  came  to  this? 
How  did  you  come  to  it? 

Mr.  KoHRS.  Well,  the  normal  process  was  we  put  out  a  program 
operating  plan,  which  is  called  a  POP.  Coming  out  of  the  FY  1993 
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budget  mark,  we  put  out  a  program  operating  plan  to  all  of  our 
projects,  and  asked  them  to  give  us  their  impact  for  this  4-6-9  slip. 
So  that  was  the  normal  process.  We  got  that  back  within  a  couple 
of  month^otHdentified  about  $480  million  against  our  $461  million 
reserve.^When  you  sit  back  and  look,  that  is  a  workable  problem; 
so  we  decided  to  go  off  and  work  it. 

Woi'k  package  two,  which  was  doing  a  more  detailed  assessment 
of  their  primes  and  subs  in  late  December,  decided  that  it  needed 
to  come  forward  and  tell  us  that  they  had  a  bigger  impact  with  the 
subs,  and  that  is  when  we  got  into  our  intensive  review,  starting 
about  the  12th  of  January. 

Mr.  MoLLOHAN.  And  that  was  in  response  to  your  request  about 
the  impact  of  a  stretch-out  in  the  program? 

Mr.  KoHRS.  Yes,  sir.  As  part  of  the  process  coming  out  of  the 
summer,  we  received  our  mark  from  the  Congress,  the  Conference 
Committee,  that  said,  instead  of  getting  $2,250  billion  in  1993,  it 
was  going  to  be  $2.1  billion.  We,  on  the  NASA  side,  said  that  we 
also  were  not  going  to  increase  the  budget  more  than  10  percent  a 
year  in  FY  1994  and  FY  1995. 

Even  though  the  reduction  was  $150  in  FY  1993,  the  effect  over 
three  years  was  $700.  Our  preliminary  assessment  was  to  keep  this 
hardware,  don't  change  the  hardware.  We  absorbed  it  in  a  schedule 
slip  that  was  equal  to  four  months,  six  months  to  flight  6  and  nine 
months  to  flight  17,  sent  it  out  to  the  projects  and  gave  them  a 
couple  of  months  to  review  that,  and  that  is  when  we  got  the  initial 
feedback.  That  is  our  normal  process,  if  you  will. 

Mr.  MoLLOHAN.  I  may  be  misunderstanding  this,  but  would  you 
not  have  had  this  problem  if  there  had  not  been  the  slip  of  the  pro- 
gram? 

Mr.  KoHRS.  If  we  had  received  the  $2,250  billion  in  1993,  and  if 
we  had  not  cut  our  FY  1994  and  FY  1995  budget,  we  would  be  deal- 
ing with  a  lot  less  of  a  problem. 

Mr.  MoLLOHAN.  As  I  sit  here  and  listen,  I  grow  to  believe  that 
regardless  of  whether  or  not  the  management  processes  were  per- 
fect, and  even  if  you  had  had  the  reforms  that  you  are  talking 
about  putting  in  place,  it  would  still  be  awfully  hard  to  manage 
this  rolling  program.  I  mean  not  only  does  it  change  from  your 
standpoint,  but  it  has  also  changed  from  the  political  standpoint. 

Could  you  in  the  broadest  terms  give  us  some  idea  of  what  is 
driving  these  costs?  To  what  extent  is  it  political  policy  indecision, 
or  to  what  extent  is  it  underestimating  requirements,  to  what 
extent  is  it  program  management  problems?  Can  you  give  us  some 
assessment  of  that. 

Mr.  Aldrich.  I  would  like  to  add  to  the  answer  that  Mr.  Kohrs 
gave  you  a  minute  ago.  That  answer  implies  that  only  the  reduc- 
tion in  the  1993  budget  and  our  choice  to  also  reduce  1994  and  1995 
budgets  contributed  to  this  extra  cost.  That  timing  contributed  to 
when  we  get  the  submittal  from  the  contractors  that  we  asked  for. 
That  is  why  we  found  out  in  December. 

But  I  believe  there  are  inefficiencies  or  overoptimism  in  our  pro- 
gram that  really  created  some  of  the  cost  growth  that  we  have 
been  dealing  with.  We  talked  about  the  restructured  program  that 
was  approved  early  in  1991,  and  our  plan  to  implement  that  with 
our  contractors.  In  fact,  Mr.  Kohrs  described  some  of  the  timing  of 
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implementing  that,  and  also,  some  of  the  changes  that  we  knew  we 
had  before  us. 

Two  of  the  big  changes  in  the  restructure  had  to  do  with  the 
hardware/software  avionics  system,  altering  that  to  meet  the  new 
requirements  of  restructure,  and  secondly,  the  ground-based  verifi- 
cation program,  primarily  for  hardware /software  avionics.  Those 
were  two  big  challenges;  they  were  part  of  the  restructure.  I  be- 
lieve the  program,  both  on  the  NASA  side  and  on  the  contractors' 
side,  took  an  extensively  long  period  of  time  to  round  out  the  de- 
tails of  those  changes,  work  them  into  the  program,  direct  the  con- 
tractors and  then  have  the  contractors  provide  the  feedback. 

In  fact,  it  was  only  in  this  fall  time  frame  of  last  year,  we  were 
just  talking  about,  that  the  effects  of  the  restructuring  those  areas 
were  appearing  in  the  contractor  and  subcontractor  costs.  They 
were  complicated  changes,  they  were  bigger  than  anticipated.  I 
think  had  we  defined  those  sooner,  known  about  them  sooner,  we 
would  have  had  a  better  shot  at  controlling  them  and  not  had  some 
of  this  growth  that  appeared  at  this  time  frame. 

Mr.  MoLLOHAN.  It  was  just  a  bigger  factor  than  you  anticipated? 

Mr.  Aldrich.  It  was  a  bigger  factor  than  we  anticipated,  and  I 
think  we  took  too  long  to  get  the  definition  complete  and  get  it  im- 
plemented in  the  system  so  we  could  cost  it.  If  we  had  done  it 
sooner,  we  would  have  had  more  time  to  react  and  we  could  have 
ameliorated  some  of  this. 

RESTRUCTURED  GROUNDRULES 

Mr.  MoLLOHAN.  Were  those  changes  initiated  by  NASA,  or  were 
they  initiated  by  congressional  redesign  directives,  or  by  what? 

Mr.  Aldrich.  Well,  the  restructured  ground  rules  were  worked 
between  NASA  and  Congress.  But,  given  those  groundrules,  and 
the  system  changes  to  make  an  appropriate  Space  Station,  then  the 
cost  and  scheduling  was  by  NASA. 

Mr.  MoLLOHAN.  Okay.  Go  ahead. 

Mr.  Aldrich.  I  was  going  to  also  say  that  a  large  amount  of  this 
cost  growth  was  with  work  package  II,  McDonnell-Douglas.  We 
found  in  our  review  that  some  of  our  efficiencies  and  some  of  the 
production  rates  that  they  had  projected  to  be  able  to  produce 
drawings  for  these  design  reviews,  and  the  software  for  the  soft- 
ware drops,  had  not  been  as  effective  as  they  hoped,  and  so  they 
had  cost  overruns  in  several  areas. 

We  also  found  that  some  of  the  knowledge  and  some  of  the  con- 
trol of  the  subcontract  costs  were  not  as  precise  and  not  as  techni- 
cally controlled  as  we  would  like.  We  are  working  each  of  those 
areas.  They  are  factors  that  again  led  to  cost  growth.  They  don't 
relate  to  schedule  change  particularly,  they  relate  to  a  combination 
of  inefficiency  and  perhaps  inability  to  perform  as  well  as  we  had 
hoped,  both  the  government  and  the  contractor  would  have  per- 
formed in  the  areas  that  I  have  described. 

PERFORMANCE  PROBLEMS 

Mr.  MoLLOHAN.  So  there  are  some  performance  problems  associ- 
ated with  work  package  II? 
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Mr.  Aldrich.  We  believe  so.  In  selected  areas,  not  across-the- 
board.  We  found  in  the  software  we  were  not  able  to  build  in  the 
rates  that  we  had  hoped  to  build  at.  We  have  had  trouble  produc- 
ing the  drawings  at  the  rate  that  our  system  required  without 
bringing  extra  people  on,  which  is  extra  cost.  In  the  subcontract 
area,  we  are  still  trying  to  find  out  exactly  the  nature  of  the  issues 
there  and  how  to  control  it  more  tightly  and  not  be  surprised. 

Mr.  MoLLOHAN.  How  long  a  lag  is  there  between  the  time  of  a 
problem  like  this  is  developing  and  the  time  it  comes  to  your  atten- 
tion, or  the  most  immediate  program  manager  is  attention?  It 
seems  like  it  is  a  pretty  remote  process,  as  I  hear  you  describe  it. 

Mr.  Aldrich.  Well,  let  me  take  the  avionics  changes  we  just 
talked  about,  for  example.  They  were  clearly  required  by  the  time 
the  restructure  agreement  was  reached  in  March  1991.  They  took 
program- wide  large  teams  to  resolve.  I  came  on  the  program  after 
that  time,  but  in  early  1992,  I  became  aware  that  the  issue  with 
the  avionics  was  large,  and  wasn't  coming  together. 

I  conducted  some  specific  reviews  personally  with  the  contractors 
involved  and  with  the  NASA  centers  involved  to  try  to  be  sure  we 
were  converging  the  avionics,  so  I  knew  then  there  was  a  problem. 
I  didn't  relate  it  to  a  cost  problem  particularly,  although  perhaps  I 
should  have.  I  think  that  led  to  the  team  coming  together  during 
the  spring  and  early  summer  of  1992  and  reaching  the  agreed  nec- 
essary technical  requirements  for  verification  and  for  hardware 
and  software  configuration. 

But  then  those  things  have  to  be  directed  to  the  contractor,  they 
have  to  be  trickled  down  to  the  subs,  who  have  to  price  these 
things  and  bring  them  back  up.  And  so  the  changes  we  knew  we 
were  going  to  make  in  early  1991  weren't  fully  defined  technically 
until  mid-1992,  and  therefore  weren't  priced  until  the  end  of  1992. 

Mr.  MoLLOHAN.  You  know  something  is  coming. 

Mr.  Aldrich.  Performance,  whatever,  we  had  a  bigger  package  of 
work,  and  it  took  longer  to  get  it  on  the  table  and  deal  with.  In 
fact,  Dick  has  talked  several  times  about  getting  this  number  back 
down  to  a  manageable  level.  What  we  are  working  on  today  is 
trying  to  find  the  inefficiencies,  and  we  have  gone  through  that 
process  and  minimized  the  impact. 

SPACE  STATION  MANAGEMENT  STRUCTURE 

Mr.  MoLLOHAN.  Thank  you,  Mr.  Chairman. 

Mr.  Stokes.  Mr.  DeLay,  I  recognize  you. 

Mr.  DeLay.  Actually,  Mr.  Mollohan  asked  some  very  good  ques- 
tions; most  of  them  are  ones  I  wanted  to  ask.  But  let  me  just  follow 
on  to  what  Alan  was  talking  about.  I  have  here  the  current  space 
station  distributed  management  structure.  My  question  is,  how 
much  of  this  kind  of  management  structure  had  to  do  with  the  cost 
overruns? 

As  I  look  at  this,  I  don't  know  how  you  get  anything  done  on  the 
Space  Station.  It  seems  to  me  that  in  my  business,  of  course  my 
business  is  not  as  big  as  NASA,  but  I  have  clear  lines  of  authority. 
When  you  have  this  organizational  chart  it  has  an  AA  for  Code  D, 
according  to  this,  or  space  development,  I  guess  it  is. 

Is  that  you,  Mr.  Aldrich? 
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Mr.  Aldrich.  That  is  me. 

Mr.  DeLay.  Under  you  is  the  program  director,  under  him  is  the 
program  manager,  and  then  you  sort  of  bypass  the  center  director 
and  go  straight  to  the  work  package  manager,  yet  you  really  don't 
have  any  leverage,  real  leverage,  over  the  work  package  manager, 
do  you?  Because  the  work  package  manager  reports  directly  to  the 
center  director. 

Mr.  Aldrich.  I  would  like  to  make  a  statement  first  and  then  get 
to  your  specific  question.  The  management  structure  you  are  dis- 
cussing was  intentionally  created  in  this  program  in  two  time  peri- 
ods. The  distributive  work  across  so  many  Centers  and  so  many 
work  packages  was  an  intentional  goal  in  how  the  space  station 
was  put  together  in  the  mid-1980s  to  broadly  distribute  the  work 
across  the  NASA  team  and  NASA  organizations,  and  then  the  con- 
tracting organizations  they  would  go  with. 

The  rationale  for  that,  whether  that  would  suit  today's  NASA 
plan  for  management  or  not,  is  something  that  ought  to  be  debated 
and  be  debated  a  great  deal,  but  nevertheless,  that  is  the  way  it  is. 
The  second  part  involving  an  Associate  Administrator,  a  Director, 
and  then  a  Program  Manager,  is  an  organizational  structure  that 
was  put  together  after  the  Challenger  accident,  and  it  was  deter- 
mined that  at  that  time,  through  several  independent  reviews,  that 
there  should  be  a  central  management  office  in  the  Washington, 
D.C.  area  to  have  overall  control  of  the  program. 

So  those  two  characteristics  of  management  came  together  in  dif- 
ferent time  periods,  but  made  what  you  have  stated  and  which  I 
agree  with  is  a  very  diverse  complicated  management  structure.  It 
is  not  a  management  structure  that  NASA  is  happy  with.  In  fact, 
over  a  year  ago,  NASA  took  action  to  review  the  space  station 
management  arrangements  and  discuss  and  recommend  improve- 
ments. When  Mr.  Goldin  came  on  board,  he  was  even  more  con- 
cerned, looking  at  what  you  are  looking  at,  and  he  asked  that  that 
study  be  intensified  and  added  yet  another  team  of  people  to  look 
at  it  from  an  independent  point  of  view. 

We  studied  those  internally,  and,  in  fact,  we  recommended  some 
changes  in  the  fall  1992  timeframe  that  I  am  a  supporter  of.  It  was 
the  NASA  decision  at  that  time  to  propose  proceeding  with 
changes  that  would  have  treated  a  number  of  the  issues  that 
caused  inefficiency  in  that  structure. 

Unfortunately,  with  the  transition  to  the  new  Administration, 
and  now  with  the  discussion  of  perhaps  a  different  structure  for 
Space  Station  altogether,  this  has  gone  on  hold.  I  still  think  they 
are  good  ideas;  perhaps  there  will  be  better  ones  as  we  go  through 
the  next  time  period  up  until  June. 

Mr.  DeLay.  And  I  understand,  Mr.  Goldin,  I  don't  mean  to  cut 
you  off  Mr.  Aldrich.  Did  you  want 

Mr.  Aldrich.  I  was  just  going  to  get  to  your  specific  question 
next. 

Mr.  DeLay.  Okay.  I  will  get  back  to  Mr.  Goldin.  I  would  rather 
hear  your  specific  answer. 

Mr.  Aldrich.  The  specific  answer  is  the  project  managers  at  the 
centers  do  work  for,  report  to  and  are  responsive  to  the  program 
manager  for  the  program  they  work  on,  and  there  is  a  very  tight 
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process  of  day-to-day,  hour-to-hour  interface,  tight  documentation, 
rigorous  control  that  is  used. 

They  do  report  as  an  employee  to  their  center  director,  and  that 
has  been  a  process  that  NASA  has  used  to  manage  programs  ever 
since  the  beginning  of  the  space  flight  time  period.  And  the  reason 
the  work  package  is  at  a  center  is  that  it  draws  on  the  abilities  of 
that  center.  It  doesn't  just  have  the  project  office  that  manages  the 
contractor  in  another  location;  it  also  utilizes  the  engineering,  the 
contract  management,  the  organizations  at  that  center  to  round  up 
their  job. 

And  so  it  is  the  responsibility  of  the  center  director,  not  only  to 
oversee  the  project  work  going  on  at  the  center,  but  to  be  sure  that 
project  manager  has  that  support,  that  engineering  supports  him, 
science  supports  him,  program  control  people  support  him.  In  sta- 
tion, that  is  probably  the  largest,  most  cumbersome  way  of  doing 
work  that  way,  but  yet  it  is  based  on  a  traditional  mechanism  and 
one  that  we  have  used  for  many  years  and  have  been  effective  in 
other  programs. 

REDESIGN  OF  THE  MANAGEMENT  STRUCTURE 

Mr.  DeLay.  Mr.  Goldin,  I  know  the  answer  to  this,  but  I  want  to 
get  it  on  the  record.  Is  part  of  your  redesign  of  the  space  station 
Freedom  going  to  be  a  redesign  of  the  management  structure? 

Mr.  Goldin.  Absolutely.  I  would  like  to  talk  a  little  bit  on  the 
subject,  and  respectfully  disagree  with  Arnie,  and  say  that  I  have 
20-30  years  in  the  industry.  I  have  managed,  personally,  multi-bil- 
lion dollar  programs,  very  complex  programs;  and  never  in  my  life 
have  I  ever  seen  the  management  structure  like  the  one  you  have 
over  there. 

I  am  very,  very  concerned  about  that  management  structure. 
Now,  there  is  a  coalition  that  got  together  to  put  together  that 
management  structure,  but  I  don't  know  how  these  good  people 
here  in  this  room  go  on  the  way  they  are  going  on  with  the  man- 
agement structure  like  we  have  here. 

As  much  as  I  would  like  to  say,  clean  lines  of  authority,  and  this 
man,  and  that  man  are  in  charge,  they  are  not  in  charge.  I  am 
frustrated  that  it  takes  nine  months  to  a  year  to  get  the  data.  And 
if  you  want  to  ask,  my  biggest  nightmare  is  the  data  we  are  getting 
now  is  a  long  way  off  from  where  we  ^re  in  time.  That  is  not  based 
on  any  data.  It  is  just  based  upon  a  management  sense  that  I  have. 

I  am  terribly,  terribly  concerned  about  the  passion  and  the  emo- 
tion that  each  of  the  physical  locations  on  the  space  station  have  in 
terms  of  maintaining — I  call  it  "baseball  caps."  You  know,  there  is 
a  Johnson  cap  and  there  is  a  Huntsville  cap  and  a  Reston  cap;  you 
name  it.  It  is  not  like  a  fine  symphony  orchestra  with  one  conduc- 
tor that  sits  there  and  leads  that  orchestra. 

The  other  part  of  the  problem  that  exacerbates  it  is  it  is  not  as 
though  each  place  is  doing  one  clean  piece  of  the  job.  On  Apollo, 
NASA  built  the  launch  vehicles;  Houston  built  the  Apollo  capsule. 
I  cannot  begin  to  tell  you  the  management  interfaces,  the  lists  of 
hardware,  the  interchange  of  pieces  of  hardware  that  go  on,  the 
multiple  test  sites  that  we  have. 
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In  Huntington  Beach,  they  go  build  a  set  of  hardware  which  gets 
shipped  to  Clearlake,  which  gets  tested  in  Clearlake,  which  gets 
shipped  to  NASA  Kennedy,  which  gets  tested  at  NASA  Kennedy. 
There  are  separate  crews  for  each  place. 

Now,  think  about  the  human  communication  problem,  the  train- 
ing problem,  the  equipment,  the  logistics.  We  have  meetings  with 
large  numbers  of  people.  We  have  support  contractors  that  help 
the  NASA  people  do  all  of  these  things. 

Now,  we  have  got  to  deconvolve  this  system  into  something  that 
makes  sense  management-wise,  and  a  lot  of  people  are  going  to  be 
very  unhappy.  But  either  we  are  going  to  have  a  space  station  and 
have  a  clean  management  structure  and  say  to  this  man  over  here, 
you  are  in  charge,  you  are  God,  you  go  make  a  decision,  and  you 
don't  have  to  have  a  board  of  directors  meeting,  you  don't  have  to 
say  to  each  center  director,  may  I  do  this,  or  we  cannot  succeed. 
You  don't  have  to  have  50  people  in  the  room  to  make  a  decision. 
You  don't  have  to  have  coordination  meetings.  You  hit  a  basic 
issue,  and  it  must  be  deconvolved.  That  is  the  single  most  impor- 
tant thing  that  we  can  do. 

And,  again,  I  want  to  say,  there  is  going  to  be  some  dissatisfac- 
tion when  we  get  done  because  we  can't  make  everybody  happy.  I 
view  my  job,  as  the  Administrator  of  NASA,  to  look  at  the  taxpay- 
ers as  our  customer;  and  we  have  a  fiduciary  responsibility  to  the 
taxpayers  and  not  to  the  corporations  involved  in  this  and  not  to 
constituencies,  to  get  this  thing  done. 

And,  again,  I  want  to  come  back  and  say,  there  are  very,  very 
good  people  working  on  it.  And  these  people  have  to  go  home  with 
pain  in  their  hearts.  They  work  very,  very  hard.  Yet  somehow  they 
are  not  getting  there.  And  it  is  not  their  fault.  It  is  our  fault.  And 
we've  got  to  deconvolve  the  system.  And  it  is  going  to  be  stressful, 
and  we  are  going  to  take  incoming  missiles  and  everyone  is  going 
to  be  unhappy.  But  we  have  got  to  deconvolve  the  system. 

As  part  of  that  deconvolving,  we  have  to  look  at  options.  One  of 
the  things  I  want  to  assure  you,  one  thing  that  is  highest  on  the 
list  that  flashes  in  neon  lights  is,  how  can  we  deconvolve  the 
system  and  get  a  sensible  set  of  hardware? 

NASA  Houston  is  involved  in  the  habitation  modules,  but  they 
are  being  built  in  NASA  Huntsville.  Distributed  systems  get  sent 
out  all  over  the  place.  I  went  to  one  of  the  contractors,  and  I  about 
fell  on  the  floor  when  they  told  me  they  had  580  distributed  com- 
puters. I  absolutely,  positively  could  not  believe  it.  I  almost  went 
into  cardiac  arrest. 

Let  me  be  a  little  dramatic.  I  built  systems  before  that  are  not  as 
big  as  the  station.  But  I  personally  have  built  huge  systems  which 
took  five  years  from  the  day  we  started  until  the  time  we  launched. 
So  it  can  be  done.  If  we  are  going  to  go  do  this,  and  everyone  wants 
something  out  of  it,  everyone  is  going  to  have  to  have  some  sense 
and  say,  let  us  go  do  our  thing  and  come  back  and  tell  you  what  we 
are  doing;  we  will  do  it  in  as  focused  and  as  orderly  a  manner  as 
possible;  and  we  are  going  to  do  it  right.  Sometimes  it  doesn't  have 
to  take  a  long  time. 

I  just  want  to  come  back  and  address  the  subject  you  brought  up 
with  me.  I  spoke  to  Joe  Shea.  I  very  maliciously  and  intentionally 
selected  Joe   Shea   for  a   reason,   because   he   had   been   through 
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Apollo.  He  didn't  have  1,500  people  doing  his  design  integration. 
He  had  a  much  smaller  number  of  people.  Part  of  the  problem  of 
these  multiple  redistributions  is  everyone  votes.  Let  me  tell  you 
how  they  vote.  They  come  to  the  Congress  and  vote.  They  come, 
talk  about  me,  and  vote.  They  go  talk  about  each  other  and  vote. 
They  lob  shells  at  each  other.  Everyone  has  an  objective — "I've  got 
to  protect  my  part  of  the  program." 

The  real  objective  is  that  the  United  States  of  America  has  to 
build  a  space  station  and  launch  it  and  get  it  up  in  time  and  not 
preserve  a  contract  at  this  contractor  or  that  contractor  and  not 
preserve  the  jobs  there.  We  have  got  to  do  it. 

And  so  long  as  we  have  these  complex,  deconvolved  things,  we 
are  never  going  to  get  there.  And  all  we  are  asking  for — and  we 
are  only  human — is  the  freedom  to  openly  go  take  a  look  at  this. 
Again,  this  will  be  a  little  controversial.  I  think  the  President  has 
given  us  a  courageous  task.  It  is  the  most  difficult  task  I  have  ever 
seen  in  my  career.  But  all  we  want  to  do  is  go  off  and  take  a  look 
at  it  and  openly  communicate  with  the  Congress. 

Mr.  Lewis.  If  the  gentleman  would  yield  for  the  moment? 

Mr.  GoLDiN.  I  got  a  little  passionate,  and  I  back  off.  And  I  am 
sorry  about  that. 

BLUE  RIBBON  PANEL 

Mr.  Lewis.  It  is  probably  a  good  way  to  round  off  this  piece  of 
our  discussion  today.  But  there  is  a  similar  process,  as  I  understand 
it,  going  on  downtown,  another  blue  ribbon  panel  that  is  looking  at 
reorganization  or  how  NASA  should  be  reorganized. 

Are  they  coordinating  with  you?  Is  there  discussion  taking  place? 

Mr.  GoLDiN.  Well,  I  will  tell  you  what  I  know. 

Mr.  Lewis.  That  is  more  than  I  know. 

Mr.  GoLDiN.  In  fact,  I  called  my  office  today  to  see  if  we  had  an 
approved  list  of  members  of  the  Blue  Ribbon  Panel.  I  hope  when  I 
go  back  to  my  office  today  we  will  see  a  list  of  names,  the  Chair- 
man and  other  people  on  it.  The  purpose  of  this  Blue  Ribbon  Panel 
is  to  have — and  I  think  it  was  you  that  asked  the  question:  Do  we 
have  outside  scientists  involved? 

Mr.  Lewis.  Yes. 

Mr.  GoLDiN.  It  is  the  purpose  of  this  panel  to  have  people  who 
have  no  financial  connection  to  NASA,  in  a  major  sense,  to  objec- 
tively look  at  this.  It  also  is  the  objective  to  have  these  people  not 
wait  until  the  end  of  the  process  but  meet  once  a  month,  and  I 
think  we  have  picked  dates  like  March  29th.  So  we  had  two  weeks 
to  get  ready  for  the  first  meeting.  I  think  that  is  terrific  because  we 
will  get  immediate  feedback. 

The  object  of  that  is  to  say  hey,  look,  I  think  you  are  on  the  right 
path  or  the  wrong  path,  rather  than  sitting  back  and  waiting  until 
the  last  day  and  say,  boy,  this  thing  looks  like  it  is  not  going  in  the 
right  direction.  So  we  set  that  up,  again,  as  part  of  the  team  build- 
ing. So  these  people,  hopefully,  will  be  announced  today  or  tomor- 
row. We  will  get  them  in  on  the  29th,  and  we  will  sit  down  with 
the  team  and  walk  through  it. 

We  have  asked  our  international  partners  to  integrate  right  into 
the  redesign  team.  We  have  defined  10  slots  for  them.  They  are 
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about  25  percent  of  the  job.  They  will  be  about  25  percent  of  the 
number  of  people  and  work  with  us.  Every  two  weeks,  we  plan  on 
meeting  with  the  key  Congressional  staff.  And  then  I  personally 
will  meet  with  the  rest  of  Congress  that  are  key  players  in  this. 

Again,  communication  is  very,  very  important.  We  are  trying  to 
listen  to  suggestions  made.  And  I  know  Mr.  Lewis  made  a  sugges- 
tion about  the  reserves.  He  suggested  that  we  get  some  independ- 
ent assessment  of  reserves.  We  are  setting  up  such  a  team  to  do 
that. 

Congressman  Brown  has  made  a  suggestion  relative  to  a  configu- 
ration we  ought  to  look  at.  We  are  taking  that  very  seriously.  We 
are  not  ignoring  that.  But  we  would  like  to  view  this  process  some- 
how as  we  could  do  it  as  a  team. 

But  if  you  want  to  know  the  biggest  stress  point  we  have,  it  is 
the  issue  that  you  brought  up  there.  I  mean  that  is  a  very  difficult 
job,  and  maybe  there  will  be  a  lot  of  salvation  if  we  could  solve 
that. 

Mr.  DeLay.  Can  you  translate  your  description  of  this  into 
money?  I  mean  has  it  had  a  direct  effect?  You  may  have  already — 
Mr.  Aldrich  may  have  already  answered  this — a  direct  effect  not 
only  in  the  cost  overruns,  but  it  could,  maybe,  save  us  enough 
money  to  appease  the  administration  and  continue  on  with  the 
present  design. 

We  could  just  change  the  management  structure. 

Mr.  GoLDiN.  I  don't  want  to  speculate  on  outcomes  except  to  say 
that  we  are  going  to  look  at  all  possibilities. 

But,  again,  I  want  to  come  back  to  a  point  that  Mr.  Mollohan 
was  talking  to  me  about.  It  is  very,  very  difficult  when  you  have 
thousands  of  people  involved  in  a  decision  process  to  get  clean  deci- 
sions. And  I  will  accept  full  responsibility.  I  am  the  one  who  said 
no  more  than  30  or  35  people  working  on  this;  and  I  think  we  are 
going  to  end  up  with  40  at  our  facility  right  here  in  Crystal  City. 
And  I  said  don't  build  a  whole  bunch  of  designs.  If  you  need  help 
from  the  Centers,  go  get  the  Centers. 

But  I  believe  that  we  could  get  a  much  more  streamlined  process 
to  go  do  this.  Will  it  meet  all  the  objectives  I  had  in  my  reforms?  I 
think  we  have  a  shot.  But  I  don't  want  to  just  commit  to  that.  But 
we  are  going  to  try  and  go  at  this  in  a  different  way.  We  have  not 
done  it  this  way  at  NASA.  Everything  has  been  large  committee 
votes.  Brian  O'Connor  is  in  charge  of  the  day-to-day  activities.  He 
is  the  smartest,  toughest  manager  that  I  believe  applies  to  this  job. 
He  is  not  out  of  the  old  mold;  he  is  out  of  the  new  mold.  He  is  an 
astronaut,  U.S.  Marine.  I  think  he  has  the  background.  He  was  out 
at  Patuxent.  He  has  management  experience. 

No,  he  never  managed  any  other  specific  activity;  but,  yes,  he  is 
the  Deputy  Director  of  the  Office  of  Space  Flight.  And  Jeremiah 
Pearson  was  kind  enough  to  make  him  available  to  us. 

But  what  he  brings  with  him  is  an  integrated  experience  with 
the  shuttle.  And  the  shuttle  is  the  key  tool  to  the  space  station.  So 
all  I  can  say  is  we  are  going  to  go  at  this  thing  very  systematically, 
very  thoroughly.  We  just  started  this  process  on  March  10th,  so 
today  is  the  first  week  that  we  have  been  into  this.  And  we  have 
been  staffing  up  during  this  week. 


96 


RECONFIGURATIONS 


Mr.  DeLay.  I  don't  want  to  cut  you  off,  but  I  don't  want  to  use 
much  more  of  the  Chairman's  time. 

I  just  want  to  ask,  the  President  has  given  you  a  directive  of 
coming  up  with  three  or  four  options;  is  that  correct? 

Mr.  GoLDiN.  Well,  the  desire  was  to  get  options.  We  picked  the 
number  of  three  to  four. 

Mr.  DeLay.  But  you  are  looking  for  three  to  four? 

Mr.  GoLDiN.  Yes. 

Mr.  DeLay.  But  the  administration — your  part  of  the  administra- 
tion is  looking  for  three  to  four  options. 

Why  is  not  one  of  those  three  or  four  options  just  the  scrubbing 
of  the  present  design?  Or  could  it  end  up  being? 

Mr.  GoLDiN.  It  is  conceivable  we  could  have  that.  Give  us  a 
chance  to  give  a  thoughtful  answer  to  Chairman  Brown's  letter. 

Mr.  DeLay.  Is  that  what  you  think  Chairman  Brown's  letter  is,  is 
just  a  scrub — the  present  design  scrub  for  savings? 

Mr.  GoLDiN.  I  believe  that  Chairman  Brown  has  asked  that  we 
take  a  very  hard  look  to  see  if  we  could  take  the  existing  configura- 
tion and  get  it  down.  That  was  the  intent  of  his  letter,  and  we  are 
taking  a  look  at  it.  And  I  felt  it  was  very  proper  not  to  just  respond 
to  it.  In  fact,  the  press  had  the  letter  almost  a  day  before  I  had  it. 
But 

Mr.  DeLay.  Surprise!  But  you  said  you  weren't  a  cynic. 

Thank  you,  Mr.  Chairman. 

MANAGEMENT  SYSTEM 

Mr.  Stokes.  Let  me  just  follow  up  for  a  moment  on  Mr.  DeLay's 
question  with  reference  to  the  management  system. 

The  t5T)e  of  management  system  you  have  described,  I  don't 
know  how  you  can  describe  it  as  anything  other  than  political  gold 
plating.  I  think  that  is  the  best  way  I  could  explain  what  you  de- 
scribed to  us. 

Mr.  GoLDiN.  I  would  like  not  to  be  as  graphic. 

Mr.  Stokes.  But  it  might  also  explain  why  we  spent  $8  billion 
and  have  very  little  to  show  for  it. 

Mr.  GoLDiN.  Again,  I  don't  want  to  be  judgmental  except  to  say 
that  this  is  a  very  difficult  management  structure  with  very  good 
people  to  operate  it. 

Mr.  Stokes.  Before  I  turn  to  the  next  set  of  questions,  I  would 
like  for  the  record  to  be  clear,  there  was  some  conversation  be- 
tween Mr.  Mollohan  and  Mr.  Aldrich  with  reference  to  reductions 
made  by  Congress.  I  would  just  like  the  record  to  be  clear  on  the 
fact.  In  the  last  two  years.  Congress  has  appropriated 
$4,175,000,000  for  station,  only  cutting  the  budget  request  by  $100 
million.  And  taking  into  consideration  the  $100  million  cut,  it  cer- 
tainly, in  no  way,  can  be  responsible  for  these  slips,  four,  six,  nine 
months. 

I  think  the  record  ought  to  reflect  that  the  $100  million  certainly 
can't  attribute  to  any  of  that  slip. 

Mr.  Aldrich.  Mr.  Chairman,  I  don't  remember  exactly  what  the 
conversation  was,  but  I  did  not  intend  to  place  responsibility  for 
this  cost  growth  or  the  slips  on  the  Congress  budget  cuts 


I  simply  was  using  it  as  one  of  the  factors  of  NASA's  decisions 
that  we  made  coming  out  of  restructure,  and  with  that  adjustment 
of  the  budget.  With  the  results  of  our  "red  team  and  blue  team" 
assessments  last  summer,  we  chose  to  reduce  our  budget  by  $700 
million  beyond  1993,  and  now  have  run  into  difficulty  not  having 
reserves  in  those  years.  I  was  not  trjdng  to  side-step  any  of  the  re- 
sponsibility for  the  decisions  we  made  or  the  position  that  we 
placed  ourselves  in. 

ADVANCED  SOUD  ROCKET  MOTOR   (ASRM) 

Mr.  Stokes.  I  appreciate  that.  Let's  now  turn  to  the  last  program 
we  have  selected,  the  Advanced  Solid  Rocket  Motor.  The  plan  for 
this  program  suggests  that  the  initial  contract  totaled  approximate- 
ly $1,669,000,000  for  the  first  flight  calendar  year  1994. 

Of  course,  as  we  have  indicated  earlier,  you  could  not  have  had  a 
flight  in  1994  without  actually  delivering  some  flight  motors;  isn't 
that  correct? 

Mr.  Aldrich.  Yes,  sir,  that  is  correct. 

Mr.  Stokes.  And  there  was  no  contract  that  was  executed?  There 
was  no  provision  in  the  contract  for  those  motors;  is  that  correct? 

Mr.  Aldrich.  The  initial  contract  and  the  initial  budget  estimate 
that  was  submitted  to  Congress  for  $1,699,000,000  did  not  include 
flight  sets  and  flight  motors. 

ASRM  increases 

Mr.  Stokes.  I  would  appreciate  it  if  you  would  run  through,  in 
more  detail  exactly  what  caused  the  $795  million  increase  in  the 
1991  budget  and  the  $536  million  increase  in  the  1992  budget. 

Mr.  Aldrich.  Well,  the  increase,  the  first  one  you  mentioned,  the 
$795  million  congressional  budget,  went  from  $1,669  billion  to 
$2,464  billion  The  primary  cause  for  that  increase  was  the  inclu- 
sion of  six  development  flight  motors  in  the  program  and,  there- 
fore, rounding  out  the  program  with  that  content  as  well  as  the  de- 
velopment costs  themselves,  which  had  only  been  the  previous  esti- 
mate. 

There  was  also  a  debate  that  went  on  during  the  1990  time 
period  about  whether  we  could  find  some  alternative  financing  to 
do  some  of  our  Construction  of  Facilities  work.  And  in  fact,  the 
final  conclusion  coming  out  of  those  deliberations  was  that  the  fa- 
cilities' work  needed  to  be  Government  funded.  And  so  there  was 
also  $164  million  in  the  $795  million  to  round  out  the  dollars  neces- 
sary to  do  the  facilities,  as  they  were  known  at  that  time.  Those 
are  the  two  primary  causes. 

However,  there  was  also  a  schedule  slip  involved  in  the  delibera- 
tions that  went  into  deciding  some  of  these  facility  issues  and  in 
fact,  the  change  from  calendar  year  1994  first  flight  to  end  of  1995 
first  flight  also  incurred  $164  million  for  scheduled  slippage. 

So  $510  million  for  flight  motors,  the  first  six  sets;  $164  million 
to  round  out  financing  for  facilities;  $164  million,  which  is  coinci- 
dence, being  the  same  number,  for  schedule  slips  are  the  primary 
causes  there.  And  there  was-I  think  that  total  is  slightly  bigger 
than  $795  million.  There  were  some  other  offsets  that  brought  that 
total  to  $795  million  level. 


98 

Mr.  Stokes.  Okay. 

Mr.  Aldrich.  Now,  let's  see.  You  asked,  then,  about  when  we 
went  to  the  1992  congressional  budget — I  have  a  chart. 

Mr.  Stokes.  Let  me  ask  you  this  question.  I  guess  what  we  don't 
really  understand  is  how  NASA  could  have  set  down,  in  fiscal  year 
1990  and  1991,  and  determined  this  program  really  needed  to  be  at 
the  $2.4  billion  level,  and  then  somehow  missed  the  $536  million 
that  showed  up  in  the  following  fiscal  year. 

Mr.  Aldrich.  Are  you  asking,  again,  between  our  initial  estimate 
in  1991  or  between  1991  and  1992.  The  primary  causes  of  the 
growth  between  1991  and  1992  had  to  do  with  the  fact  that  when 
we  initially  contracted  for  the  technical  work  for  the  facilities  and 
for  the  motor  development  for  this  contract,  we  again  had  a  specifi- 
cation that  was  not  current  with  the  known  intent  of  what  the  pro- 
gram would  include.  So  we  had  initially  started  a  contract  that 
needed  to  be  definitized  post-contract  signing,  and  that  definitiza- 
tion  added  $287  million  for  motor  development  and  additional  fa- 
cilities costs.  At  that  time,  we  also  added  in  a  contingency  as  well 
to  cover  those  cases. 

So  the  essential  growth  from  1991,  which  was  $2,464  billion,  to 
1992,  which  was  $3,000  billion,  was  defining  the  real  content  re- 
quired to  do  the  facilities  job  and  the  real  content  required  to  de- 
velop the  motors. 

Mr.  Stokes.  So  I  guess  the  bottom  line,  is  that,  in  terms  of  the 
$795  million,  you  still  just  did  not  have  it  defined? 

Mr.  Aldrich.  With  the  $795  million,  we  added  the  flight  sets;  but 
we  were  still  debating  the  real,  thorough  technical  content  re- 
quired to  do  the  program.  And  even  though  we  initiated  the  con- 
tract in  May  1990,  it  was  not  until  later  when  we  submitted  the  FY 

1992  congressional  budget,  in  late  1991,  that  we,  in  fact,  had  done 
the  bottoms  up  baselining  and  understanding  of  all  of  the  content 
that  needed  to  be  in  the  contract  to  do  those  jobs. 

Mr.  Stokes.  And  that  was  both  the  facilities  job  underestimated 
as  well  as  the  technical  motor  development.  Thank  you. 
Mr.  Lewis. 

COST  overrun 

Mr.  Lewis.  Mr.  Chairman.  The  questions  that  I  have  relate  to 
cost  flow  and  cost  overrun. 

Your  agency  budget  request  last  year  deleted  all  of  fiscal  year 

1993  funding.  This  subcommittee  restored  350  million  of  that  in 
conference. 

So  the  logical  question  to  follow  is:  What  role,  if  any,  did  NASA's 
own  uncertainty  about  ASRM  play  in  increasing  the  cost  from  1.4 
to  3.25  million? 

Mr.  Aldrich.  That  is  the  third  piece.  I  have  just  described  the 
first  two  to  the  Chairman. 

Last  year,  we  did  not  submit  ASRM  in  the  budget.  We  informed 
Congress  that  we  would  need  $515  million  in  1993  to  continue  the 
project,  although  we  had  not  submitted  it.  At  the  time  that  the  pro- 
gram was  restored  by  Congress,  we  received  a  funding  level  of  $360 
million  for  1993,  and  a  reduced  funding  profile  from  that  required 
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for  the  ensuing  years.  These  funding  reductions  resulted  in  a  cost 
growth  of  $497  million  for  1993  and  beyond. 

We  had  to  slip  the  first  launch  date  22  months  from  early  1997 
to  late  1998.  That  accounted  for  $350  million  of  the  cost  growth, 
and  that  slip  caused  the  program  to  extend  and  incur  additional 
costs  in  the  order  of  $350  million. 

The  remainder  of  this  $497  million  is,  due  to  better  definition  of 
the  prime  contract  requirements,  project  support  and  integration 
efforts.  We  also  reduced  reserves  to  keep  the  program  DDT&E 
costs  below  $3.5  billion,  money  that  we  added  in  to  cover  that  time- 
frame. 

ASRM  RESERVES 

Mr.  Lewis.  Okay.  We  talked  a  bit  about  where  reserves  should  be 
built  into  a  multi-year  NASA  program  earlier  in  the  hearing.  One 
of  the  reasons  for  the  cost  increase  in  schedule  slippage  was  an  un- 
anticipated safety  requirement  for  a  blast  wall. 

What  was  the  cost  of  the  blast  wall? 

And  did  you  have  sufficient  reserves  in  1992  when  this  problem 
first  surfaced? 

Mr.  Aldrich.  The  cost  for  the  blast  wall,  which  is  under  con- 
struction as  we  are  talking,  was  $11  million.  We  knew  that  we 
needed  the  blast  wall  in  1991  or  we  would  not  have  priced  it.  And 
so  the  price  of  that  blast  wall  was  also  included  in  the  1993  restruc- 
tured program,  which  would  be  the  basis  for  our  1994  budget. 

Mr.  Lewis.  Okay. 

Thank  you,  Mr.  Chairman. 

MANAGEMENT  REFORMS 

Mr.  Stokes.  I  think  I  have  one  additional  question  for  Mr. 
Goldin.  I  have  been  given  to  understand  that  these  reforms,  which 
our  staff  was  told  are  essentially  the  same,  the  ones  that  you  are 
about  to  propose  now,  were  promulgated  in  the  Federal  Register 
for  four  days  in  December  and  that  they  were  then  withdrawn. 

The  question  I  pose  to  you  is  why  this  happened.  Apparently 
there  were  not  many  changes  made  between  the  December  version 
and  today's  version.  Would  you  please  comment  on  that? 

Mr.  Goldin.  Sure.  Let  me  say  the  following:  There  were  three 
changes  which  I  think  are  substantive  changes.  By  the  way,  it  was 
limited  to  the  fee  reform;  it  did  not  cover  any  of  the  other  reforms. 
It  was  just  one  specific  element  of  the  reforms  that  went  into  the 
Federal  Register.  I  had  not  reviewed  it  before  it  went  out;  I  hadn't 
seen  it.  And  some  on  my  staff  were  concerned  that  it  was  too  broad 
in  definition  and  it  wasn't  focused  enough. 

And  let  me  give  you  an  example  of  one  particular  issue.  With 
regard  to  the  payback  on  the  award  fee,  there  was  a  broad  state- 
ment about  how  a  contractor  would  have  to  give  back  the  potential 
fee  in  case  there  were  significant  cost  schedule  performance  prob- 
lems. 

The  change  that  was  made  in  the  new  approach  was  that  we  de- 
fined a  set  of  different  circumstances.  One  was  service  support  con- 
tracts, to  which  we  didn't  think  it  applied  at  all.  Of  course,  those 
are  mostly  time  and  materials,  if  you  will.  Then  we  said  there 
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would  be  a  difference  between  development  contracts  and  produc- 
tion contracts.  We  tried  to  get  more  definitive.  We  felt,  on  a  pro- 
duction contract,  it  was  very  applicable.  On  a  development,  cost- 
type  contract,  because  we  are  asking  people  to  take  risks,  where  we 
would  ask  for  the  earned  feedback,  we  felt  it  was  very,  very  appli- 
cable. 

But  as  to  getting  the  potential  fee  back  with  a  very  high  negative 
side,  it  would  have  a  chilling  effect  on  inserting  new  technology, 
and  it  would  be  self  defeating.  So  we  were  very  concerned  that,  on 
the  development  contract,  we  did  not  want  to  have  the  full  value  of 
the  potential  fee.  And  it  just  took  time  to  work  that  through.  That 
was  probably  the  major  circumstance.  Again,  because  we  are  a 
technology  agency,  we  wanted  to  encourage  our  contractors  to  take 
risks.  However,  we  feel  there  should  be  some  prudent  checks  and 
balances.  So  that  is  probably  the  major  difference. 

There  is  a  second  difference  here. 

Dee,  can  you  help  me  out?  I  don't  recollect  the  other  difference. 

Ms.  Lee.  That  was  mainly  on  the  award  fee  portion.  The  other 
thing  we  did  was  clarify  base  fee.  On  the  activity  that  was  pub- 
lished in  last  fall,  there  was  no  base  fee  allowed.  We  have,  subse- 
quently, modified  that  to  allow  a  modest  base  fee  not  to  exceed  3 
percent  on  hardware  contracts.  That  was  for  the  same  basic  ration- 
ale, we  wanted  to  clarify  the  policy  as  it  had  been  previously  writ- 
ten. 

Also  on  that,  we  added  a  feature  to  the  base  fee  where  if  the  con- 
tractor does  not  earn  a  60  or  above,  they  do  not  earn  that  base  fee. 
So  it  lapses  back  into  an  award  fee  type  effort  there. 

And  then  the  third  change  we  made  was  really  an  "adder." 
What  we  did  was,  previously  there  was  some  concern  about  the 
prompt  payment  of  award  fees  to  contractors  after  they  had  been 
evaluated  and  earned;  and  we  put  in  a  paragraph  that,  basically, 
emphasizes  that  those  fees  should  be  paid;  an  evaluation  should  be 
done  promptly,  and  the  contractor  should  be  able  to  collect  their 
provisional  fee  within  60  days. 

And  those  are  the  three  major  differences. 

Mr.  Stokes.  Are  you  going  back  to  the  Federal  Register  with 
these? 

Mr.  GoLDiN.  We  have  it  in  to  OFPP.  And  as  soon  as  we  get  the 
approval,  it  is  going  into  the  Federal  Register. 

request  for  proposals 

Mr.  Stokes.  As  we  conclude  this  hearing  today,  are  there  any 
major  RFPs  either  about  to  be  released,  just  released,  incomplete 
or  flawed,  that  you  are  uncomfortable  with? 

Mr.  GoLDiN.  You  know,  that  is  a  very  good  question,  I  would  like 
to  come  back  and  give  you  a  written  response  to  that. 

Mr.  Stokes.  I  appreciate  that. 

Mr.  GoLDiN.  I  think  that  is  an  excellent  question. 

[The  information  follows:] 
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While  NASA  is  moving  forward  now  with  the  Agency's  planned  management 
and  procurement  reforms,  the  reforms  will  require  a  period  of  time  to  test 
and  evaluate  before  they  are  fully  in  place.   Hence.  NASA  will  iniUate  many 
of  the  reforms  as  pilot  tests  to  assess  their  effectiveness  for  across-the- 
board  implementation,  and  make  any  necessary  refinements.   It  is  our 
expectation,  at  this  time,  that  NASA's  management  initiatives,  particularly 
as  they  pertain  to  advance  approval  of  new  starts  by  the  Program 
Management  Council  (PMC)  and  the  conduct  of  independent  cost  estimates 
of  proposed  programs,  will  be  fully  in  place  for  new  start  proposals  for  the 
FY  1995  budget. 

During  the  Interim  period  leading  toward  full  implementation  of  the 
management  and  procurement  reforms.  NASA  has  put  In  place  a  transition 
plan  whereby  the  PMC  will,  at  a  minimum,  authorize  a  review  and 
validation  of  every  new  Research  and  Development  program.  Including 
requirements  definition  and  acquisition  plaiming.  the  development  estimate 
of  which  exceeds  $200  million.   Further,  we  expect  to  incorporate  features 
of  NASA's  revised  incentive  contracting  policy  in  pending  acquisitions.   In 
some  instances,  a  review  of  other  critical  efforts,  or  programs  with  total 
development  estimates  below  $200  million,  may  also  be  undertaken. 

Those  current  FY  1993  candidate  programs  which  will  be  validated  by  the 
PMC  and  their  approximate  acquisition  release  dates,  are  listed  as  follows: 

•  Tracking  and  Data  Relay  Satellite  CTDRS)  Replenishment 
(mid  1993).  which  would  Involve  purchase  of  as  many  as  three 
satellites  which  are  functionally  equivalent  to  the  current 
Tracking  and  Data  Relay  Satellites;  the  launch  vehicle  is  to  be 
determined  by  the  contractor  with  launch  vehicle  services  to 
be  provided  by  the  Government; 

•  High  Speed  Research  Propulsion  Critical  Components 
Program  (mid  1993);  this  acquisition  is  to  demonstrate 
technology  readiness  for  critical  propulsion  technologies  to 
allow  U.S.  industry  to  proceed  with  the  design  of  an 
economically  viable,  environmentally  acceptable  High  Speed 
Civil  Transport  propulsion  system.  The  program  includes 
design  and  test  of  key  propulsion  components  using  small- 
scale  and  large-scale  models  for  promising  candidate  engine 
configurations.  Down-selection  to  a  single  propulsion  system 
is  planned,  followed  by  validation  and  evaluation  of  the  full- 
scale  engine  system. 

•  Earth  Observing  System  (EOS)  Common  Buy  C/D.  which 
would  involve  acquisition  of  multiple  common-use  EOS 
spacecraft  to  be  used  to  fly  various  configurations  of  EOS 
instruments. 
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On  March  30,  NASA  awarded  a  contract  to  Hughes  Applied  Information 
Systems,  Inc.,  for  the  design,  development.  Integration,  maintenance  and 
operation  of  the  NASA  Earth  Observing  System  Data  and  Information 
System  (EOSDIS)  Core  System  (ECS).   Because  an  extended  delay  and/or 
change  in  factors  upon  which  the  selelctlon  was  based  coiild  have 
subjected  the  Government  to  significant  liability  and  placed  the  entire 
contract  in  legal  jeopeirdy,  the  Administrator  has  determined  that  the  PMC 
will  authorize  an  assessment  and  review  of  the  ECS  project  within  the  next 
three  months,  in  parallel  with  the  startup  activities  under  the  ECS 
contract. 

As  part  of  the  transition  plan,  it  is  also  NASA's  Intent  to  conduct  an 
independent  cost  assessment  of,  and  establish  Program  Commitment 
Agreements  for,  each  proposed  FY  1994  new  start  proposal  for  R&D  efforts, 
the  total  development  estimate  of  which  exceeds  $200  million.  We  will 
provide  the  Subcommittee  a  listing  of  such  proposals  upon  release  of  the 
President's  FY  1994  budget  request. 

While  NASA  Is  moving  forward  now  with  the  Agency's  planned  management 
and  procurement  reforms,  the  reforms  wlU  require  a  period  of  time  to  test 
and  evaluate  before  they  are  fully  in  place.   Hence.  NASA  will  initiate  many 
of  the  reforms  as  pilot  tests  to  assess  their  effectiveness  for  across-the- 
board  implementation,  and  make  any  necessary  refinements.   It  is  our 
expectation,  at  this  time,  that  NASA's  management  initiatives,  particulcirly 
as  they  pertain  to  advance  approval  of  new  starts  by  the  Program 
Management  Council  (PMC)  and  the  conduct  of  independent  cost  estimates 
of  proposed  programs,  will  be  fully  in  place  for  new  start  proposals  for  the 
FY  1995  budget. 

During  the  interim  period  leading  toward  full  implementation  of  the 
management  and  procurement  reforms,  NASA  has  put  in  place  a  transition 
plan  whereby  the  PMC  will,  at  a  minimum,  authorize  a  review  sind 
validation  of  every  new  Research  sind  Development  program.  Including 
requirements  definition  and  acquisition  planning,  the  development  estimate 
of  which  exceeds  $200  mfilion.   Further,  we  expect  to  Incorporate  features 
of  NASA's  revised  incentive  contracting  policy  in  pending  acquisitions.  As 
part  of  the  transition  plan,  it  is  also  NASA's  intent  to  conduct  an 
independent  cost  assessment  of,  and  establish  Program  Commitment 
Agreements  for,  each  proposed  FY  1994  new  start  proposal  for  R&D  efforts, 
the  total  development  estimate  of  which  exceeds  $200  million.   In  some 
instances,  a  review  of  other  critical  efforts,  or  programs  with  total 
development  estimates  below  $200  million,  may  also  be  undertaken. 
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Mr.  GoLDiN.  I  do  want  to  say  that  I  have  some  concern  about 
contracts  that  are  about  to  be  awarded  and  already  negotiated.  I  do 
have  some  concern  about  a  few  of  those.  So  why  don't  we  go  back 
and  thoughtfully  respond  to  that,  rather  than  me  shooting  from 
the  hip,  because  the  implications  of  what  we  are  saying  are  very, 
very  important.  And  I  would  like  to  answer  it  properly. 

chairman's  closing  remarks 

Mr.  Stokes.  I  appreciate  that. 

Let  me  just  say  as  we  conclude,  that  I  think  we  have  had  a  rela- 
tively long  hearing  today;  but  I  think  we  have  had  a  good  hearing. 
And  I  think  we  have  accomplished  the  purpose  for  which  I  felt  we 
should  hold  this  oversight  hearing. 

As  you  and  I  discussed  the  matter  when  we  first  announced  we 
would  like  to  hold  these  type  of  hearings,  I  said  to  you  that  I 
thought  there  are  some  problems  that  exist;  and  I  think  that  this 
subcommittee  has  the  responsibility  under  its  oversight  responsibil- 
ities to  inquire  personally  into  the  problems  and  identify  the  rea- 
sons or  the  causes  for  these  problems. 

And  then,  thirdly,  what  type  of  solutions  are  available  to  the 
problems  that  we  have  been  able  to  identify? 

I  think  we  have  focused  in  on  those  areas  today  in  a  meaningful, 
substantive  way.  And  I  want  to  personally  commend  you  and  your 
associates  for  the  candid,  forthright  and  responsive  way  in  which 
you  have  replied  or  responded  to  the  questions  we  have  been  re- 
quired to  pose  to  you,  as  we  are  trying  to  accomplish  the  purpose 
for  which  we  held  these  hearings  today. 

I  think  it  is  important  to  the  American  people  that  those  who 
appropriate  their  taxpayer  dollars  also  carry  forth  with  the  com- 
mensurate responsibility  of  oversight  with  reference  to  the  taxpay- 
er dollar.  So  I  want  to  commend  you  for  your  participation  in  that. 

Mr.  Lewis,  I  yield  to  you. 

Mr.  Lewis.  Thank  you,  Mr.  Chairman.  Your  comments  are  very 
well  taken.  I  think  we  have  had  a  worthwhile  hearing. 

Mr.  Stokes.  Thank  you. 

This  concludes  our  hearings.  And  we  are  adjourned  subject  to  the 
call  of  the  Chair. 

[Questions  and  answers  for  the  record  follow:] 
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Responses  to  written  questions  submitted  by  Cong.  Torres. 

NASA  Cost  Overruns 
QUESTION  1: 

In  your  testimony  you  outline  a  number  of  reform  measures  designed  to  control  cost. 
Under  the  Program/Project  Planning  part  of  your  Management  Reforms  you  ask  the 
committee  to  fund  "future  concept  design  studies  more  robustly." 

Are  you  suggesting  that  providing  more  funds  on  the  front-end  of  a  project  will  help  keep 
total  costs  down,  or  are  you  merely  saying  that  this  increase  in  funding  will  help  you 
better  calculate  the  total  funding  necessary  to  complete  the  project? 

ANSWER  1: 

The  answer  to  both  parts  of  your  question  is  yes. 

Increasing  the  front-end  funding  of  a  project  is  the  single  most  useful  action  to  providing 
a  complete  understanding  of  the  work  required,  and  thus  its  cost.  Greater  front-end 
funding  means  that  requirements  are  more  fully  defined,  technical  complexities  and 
challenges  are  better  understood,  schedules  are  more  realistic,  and  therefore  the  estimated 
costs  are  much  better  defined. 

A  good  project  estimate  provides  an  element  of  stability  to  the  project  planning  and 
execution  process.  Rebaselining  projects,  because  the  initial  resources  requirements  were 
understated,  is  a  very  costly  process.  On  a  large  project  upwards  of  half  a  year  or  more 
may  be  lost  as  contractor  staff  is  reworking  plans  rather  than  producing  hardware.   Space 
Station  Freedom  is  an  unfortunate  example  of  the  effects  of  continuous  rebaselining. 
Better  initial  estimates  will  result  in  a  lower  final  cost. 

QUESTION  2: 

You  also  testify  that  you  will  be  strengthening  cost  estimating  by  requiring  independent 
estimates  for  major  programs.   As  part  of  this  reform  plan  you  indicate  that  NASA's  Cost 
and  Economic  Analysis  Branch  is  actively  seeking  additional,  qualified  staff  for  the 
expected  workload. 

How  will  you  achieve  this?  Will  you  reprogram  existing  funds  for  the  positions  or  will 
you  be  seeking  additional  funds? 

ANSWER  2: 

NASA  plans  to  advertise  these  positions  to  the  widest  possible  audience.  We  expect 
responses  from  NASA  and  non-NASA  applicants  and  will  choose  the  most  qualified  from 
among  these.  Additional  funds  or  FTE's  required  to  support  the  anticipated  staffing 
increase  will  be  reallocated  from  within  the  current  fund  and  personnel  levels  so  that  no 
reprogramming  or  increase  will  be  needed. 

QUESTION  3: 

Speaking  of  qualified  staff,  what  procedures  do  you  have  in  place  to  ensure  that  qualified 
women  and  minorities  are  provided  the  opportunity  to  work  at  NASA? 
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ANSWER  3: 

NASA  is  cleariy  committed  to  developing  and  implementing  flexible  and  effective 
procedures  and  programs  that  will  attract  minorities  and  women  into  the  Agency 
workforce.   Despite  hiring  and  budget  constraints,  the  NASA  Field  Installations  attend 
conferences  and  career  days  sponsored  by  organizations  that  direct  their  attention  to 
specific  minority  populations  or  women.   During  FY  1992,  15,000  copies  of  the  new 
NASA  recruitment  brochure.  Mission:  The  Universe,  were  distributed  nationwide.  This 
brochure  was  designed  to  appeal  to  diverse  student  populations  and  features  minorities 
and  women  giving  convincing  testimonials  about  their  work  as  part  of  the  NASA  team. 
Also,  during  the  last  fiscal  year,  1,072  (29.2  percent  minority)  cooperative  education 
students  were  hired,  including  those  from  Historically  Black  Colleges  and  Universities, 
Hispanic  Association  of  Colleges  and  Universities,  and  schools  with  a  significant 
population  of  women. 

The  NASA  Administrator  recently  sent  letters  to  62  culturally  diverse  organizations  to 
request  help  in  assisting  NASA  to  further  improve  the  multicultural  diversity  of  our 
workforce,  particularly  career  positions  at  the  Senior  Executive  Service  (SES)  level  and 
the  mid  career  level  of  GS/GM-13  to  15.   Vacancy  announcements  are  now  mailed  these 
organizations  to  recruit,  vacancies  are  advertised  for  six  weeks.   In  addition,  a  formal 
Candidate  Development  Program  (CDP)  has  been  developed  to  prepare  individuals  for 
career  advancement 

Positive  actions  to  identify,  recruit,  hire,  and  advance  minorities  and  women  are  inherent 
within  our  NASA  culture.  For  example,  NASA  provides  global  visibility  in  the  asttonaut 
program.  Of  the  19  astronaut  candidates  selected  during  the  last  fiscal  year,  five  were 
minorities  and  women.   More  specifically,  three  non-minority  women,  one  Black  male, 
and  one  Hispanic  male  were  selected.   Special  attention  was  given  to  the  recruitment  of 
women  and  minorities  for  these  very  high  profile,  role  model  positions. 

QUESTION  4: 

Can  you  tell  me  the  number  and  percentage  of  women  and  minorities  presently  woildng 
at  NASA,  by  position?   I  am  particularly  interested  in  knowing  the  figures  regarding 
professional  staff. 

ANSWER  4: 

The  attached  chart  displays  the  number  of  females  and  minorities  in  the  permanent 
workforce  as  of  January  23,  1993. 

QUESTION  5: 

In  discussing  procurement  reform  you  state  that  under  your  new  Incentive  Contracting 
(Award  Fee)  policy,  "significant  financial  penalties  (are  provided)  under  certain  non- 
perforaiance  circumstances." 

Could  you  tell  me  exactly  what  these  circumstances  are? 

ANSWER  5: 

The  "non-performance"  circumstances  are  a  failure  of  the  item  to  perform  its  function. 
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either  totally  or  partially,  after  NASA  has  accepted  the  item  and  placed  it  into  service. 
The  exact  criteria  would  be  different  for  each  contract,  as  each  item  has  a  different 
function.   However,  an  example  would  be  a  communications  satellite  required  to  operate 
in  Earth  orbit  for  three  years.  If  the  satellite  failed  immediately  and  totally  upon  being 
placed  in  orbit,  the  contractor  would  have  to  pay  an  amount  equal  to  the  total  award  fee 
dollars  he  could  have  earned  under  the  contract.   If  there  was  partial  performance,  a 
schedule  of  contractor-to-Govemment  payments  would  be  negotiated;  e.g.,  50%  for  18 
months  of  service.  On  the  other  side,  a  schedule  of  additional  incentive  payments  from 
the  Government  to  the  contractor  would  also  be  negotiated  to  reward  the  contractor  if  the 
satellite  performed  longer  than  the  contract  required  (assuming  the  additional  satellite 
performance  was  considered  beneficial  by  the  Government). 

QUESTION  6: 

A  number  of  years  ago  I  authored  legislation,  which  was  enacted  into  law  (P.L.  101-37), 
requiring  all  federal  agencies  to  impose  "liquidated  damages"  on  prime  contractors  that 
fail  to  make  "a  good  faith  effort"  to  meet  their  small  and  minority  business  subcontracting 
goals. 

Has  NASA  ever  audited  subcontracting  goals  to  ensure  compliance? 

ANSWER  6: 

NASA  has  always  monitored  subcontracting  goals  and  contractors'  performance  against 
their  stated  goals.   Contracting  officers  perform  this  task  as  part  of  their  contract 
administration  responsibilities.   Semiarmually,  contractors  must  submit  a  Standard  Form 
294,  Subcontracting  Report  for  Individual  Contracts,  which  contains  information  regarding 
the  goals  established  in  the  contract  and  the  value  of  subcontract  awards  made  toward 
achieving  those  goals.  Each  procurement  office  has  a  Small  Business  Specialist,  whose 
office  closely  examines  these  reports. 

In  addition,  we  periodically  conduct  Contractor  Procurement  System  Reviews  (CPSRs)  at 
our  major  contractors.  Part  of  the  CPSR  is  a  review  of  how  well  the  contractor 
systematically  supports  subcontracting  with  small  and  small  disadvantaged  businesses. 

QUESTION  7: 

Have  "liquidated  damages"  or  fmancial  penalties  ever  been  imposed  for  failure  to  comply 
with  subcontracting  goals? 

ANSWER  7: 

Although  we  have  requested  some  contractors  to  explain  why  damages  should  not  be 
applied,  a  satisfactory  answer  has  always  been  furnished  to  show  that  the  contractor  was 
at  least  making  a  "good  faith  effort,"  and  we  have  not  assessed  liquidated  damages. 
However,  we  utilize  incentive-fee  and  award-fee  contract  types  on  most  of  our  major 
programs.  Performance  against  subcontracting  goals  is  typically  included  in  the  incentives 
as  an  element  of  contract  administration.  This  allows  us  to  review  and  encourage 
contractor  performance  throughout  the  life  of  the  contract,  rather  than  waiting  until  the 
end  of  the  contract  as  is  done  with  liquidated  damages. 
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QUESTION  8: 

In  your  testimony  you  state  that  for  FY  1992  NASA  awarded  7.2  percent  of  its  total 
contract  dollars  to  SDBs  and  that  8  percent  of  all  contracts  are  expected  to  be  awarded  by 
FY  1994. 

Could  you  provide  me  a  breakdown  of  the  type  of  contracts  these  figures  represent. 
Specifically,  I  would  like  to  know  the  number  and  percentage  of  contracts  awarded  for 
service  projects,  high  technology  projects,  manufacturing,  etc. 

ANSWER  8: 

The  available  information  is  provided  below.  These  numbers  include  awards  to  small 
disadvantaged  businesses,  woman-owned  small  businesses.  Historically  Black  Colleges 
and  Universities  (HBCU's),  and  Other  Minority  Institutions  (OMI's).  It  is  important  to 
note  that  we  can  only  provide  this  breakdown  for  the  prime  awards  -  it  is  not  possible  to 
break  down  the  subcontract  awards  into  types  of  products  and  services  provided.   (The 
subcontract  awards  [$491.5  million]  were  a  larger  portion  of  the  accomplishments  than  the 
prime  contract  awards  [$373.6  million].)  In  addition,  it  is  not  possible  to  break  down  the 
small  purchase  (under  $25,(X)0)  portion  (which  accounts  for  about  $13  million  of  the 
total)  into  types  of  products  and  services  provided. 

FY92  PRIME  AWARDS  TO  SDB's,  WOMAN-OWNED  SM.  BUSINESS,  HBCU's,  & 
OMI's: 

TYPE  OF  SERVICE/PRODUCT 
R&D 

Professional  services 

Administrative  support  services 

ADP  &  telecommimication  services 

Maintenance/Repair/Alteration  of  property 

General  purpose  ADP  equipment  &  software 

Operation  of  Government-owned  facilities 

Housekeeping  services 

Photographic,  mapping,  printing  &  pub'n  services 

Construction  of  structure  and  facilities 

Instruments  and  laboratory  equipment 

Management  support  services 

Technical  representative  services 

Metal  bars,  sheets  and  shapes 

Maintenance/Repair/Rebuilding  of  equipment 

Education  and  training  services 

Ship  and  marine  equipment 

Medical  services 

Communication,  detection  &  coherent  radiation  equip. 

Miscellaneous 

Total  SDB  Prime  Contract  Awards 

Total  SDB  Small  Purchases 

Total  SDB  Subcontract  Awards 

Total  FY  92  SDB  Awards 

Total  NASA  FY  92  Obligations  (excluding  intra- 

govemmental  orders,  grants/agreements,  and  awards  outside  the  U.S.) 


$Million 

# 

118.0 

743 

56.4 

61 

42.6 

80 

31.7 

63 

28.4 

58 

20.7 

62 

14.5 

20 

9.5 

36 

6.0 

21 

5.2 

27 

5.0 

46 

4.3 

9 

4.2 

5 

3.7 

1 

1.3 

20 

1.3 

5 

1.2 

1 

1.0 

1 

0.7 

12 

5.1 

79 

$  360.6 

1350 

$   13.0 

$  491.5 

$  865.1 

$12,086.5 
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QUESTION  9: 

You  mentioned  in  your  response  to  the  previous  question  that  NASA  has  established  an 
Advisory  Council  to  help  shape  its  policies  regarding  women  and  minority  participation. 

Could  you  please  expand  on  this  issue?  Specifically,  please  provide  me  a  description  of 
the  Council,  including  the  composition  of  its  membership,  how  members  are  selected, 
how  often  it  meets  and  the  procedures  under  which  it  operates  to  provide  input  to  the 
Agency. 

ANSWER  9: 

The  NASA  Minority  Business  Resource  Advisory  Committee  (MBRAC)  was  estidjlished 
in  July  1992  by  Administrator,  Daniel  Goldia  The  purpose  of  the  Committee  is  to  advise 
NASA  on  how  to  expand  its  competitive  base  of  contracts  to  include  more  small 
disadvantaged  businesses  (SDBs).  It  was  also  envisioned  that  the  Committee  would  make 
recommendations  to  NASA  on  how  the  Agency  could  make  its  existing  procurement 
initiatives  work  in  a  manner  that  would  assure  more  contract  awards  to  SDBs. 

The  Committee's  membership  consists  of  representatives  from  small  disadvantaged 
businesses,  trade  associations,  educational  institutions  and  major  corporations.  The 
Committee  is  multiculturally  diverse,  consisting  of  African- Americans,  Hispanic 
Americans,  Asian  Americans,  Native  Americans,  non-minority  women,  handicapped 
individuals  and  males  of  all  origins.  The  Conmiittee  is  also  diverse  in  entrepreneurial 
expertise  and  firm  size. 

The  Chairman  and  Vice  Chairman  of  the  Committee  are  appointed  by  the  NASA 
Admiiustrator  to  three-year  terms.  The  rest  of  the  Committee  is  officially  chosen  by  the 
Executive  Secretary,  who  receives  input  and  recommendations  fix)m  the  Conmiittee 
Chairman,  interested  Congressional  members  and  pertinent  NASA  staff  persons. 

The  Committee  is  under  the  direct  jurisdiction  of  NASA's  Office  of  Small  and 
Disadvantaged  Business  Utilization  (OSDBU).  The  Associate  Administrator  of  that  office 
appoints  the  Executive  Secretary  of  the  Committee  who  serves  in  the  role  as  a  staff 
director.  The  Executive  Secretary  is  selected  from  the  staff  of  the  OSDBU. 

The  Committee  currently  consists  of  24  members.  It  is  broken  down  into  eight  working 
groups.  The  Committee  currently  plans  to  meet  four  times  per  calendar  year.  It  held  its 
first  meeting  on  January  26,  1993,  in  Washington,  DC,  and  will  hold  its  second  meeting 
on  April  14,  1993,  at  NASA's  Lewis  Research  Center  in  Cleveland,  Ohio.   All  of  its 
meetings  are  public  and  are  announced  in  the  Federal  Register.   Meeting  minutes  are  also 
public. 

The  Committee's  function  at  each  meeting  is  to  gather  facts,  analyze  facts  and  make 
recommendations  to  the  NASA  Administrator  through  the  Executive  Secretary. 

The  Office  of  the  Administrator  will  then  determine  if  such  recommendations  are 
acceptable,  and  if  so,  will  direct  such  recommendations  to  be  implemented  within 
NASA's  current  management 
structure. 

A  list  of  Committee  members  are  attached. 
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NAC  Minority  Business  Resource  Advisory  Committee 


1.  Ms,  Nancy  F.  Archuleta 
President/ CEO 
Mevatec  Corporation 
Suite   500 

1525  Perimeter  Parkway 
Huntsville,  AL  35806 
(205)  890-8000 

2.  Mr.  Lantz  A.  Balthazar 
President 

Information  Systems  Planning  & 
Analysis,  Inc.   (ISPA) 
Suite  560  South  Tower 
1718  Peachtree  Street,  NW 
Atlanta,  GA   30309-2409 
(404)  881-6212 

3.  Mr.  Carl  A.  Brown 
CEO/Chairman  of  the  Board 
MANDEX,  Inc. 

8003  Forbes  Place 
Springfield,  VA   22151 
(703)  321-0200   Ext.  3250 

4.  Dr.  Yu-Wen  Chang 
President 

Chang  Industry,  Inc. 

Suite  F 

192  5  McKinney  Avenue 

La Verne,  CA   91750 

(714) 

5.  Ms.  Beverly  M.  Chapman 
President 

Ashley's  Productions 
Post  Office  Box  11234 
Orlando,  FL  32819 
(407)  351-0616 
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6.  Mr.  Eugene  Cheatham 
President 

Advanced  Integrated  Technology,  Inc. 
Post  Office  Box  612 
Columbia,  TN     38402-0612 
(615)  381-4396 

7.  Mr.  LeRoy  Dixon 
Chairman/CEO 
DAV-LEAR  Systems  Inc. 
Suite  405 

18726  South  Western  Avenue 
Gardena,  CA  90248 
(714)  861-4781 

8.  Mr.  Carlos  Esparza 
Director  of  Federal  Liaison 
Hispanic  Association  of  Colleges 

and  Universities 
Suite  230 

One  Dupont  Circle,  N.  W. 
Washington,  DC   20036-1193 
(202)  833-8361 

9.  Mr.  Anthany  Frazier 

Grants  &  Contracts  Coordinator 

Congressman  Charles  A.  Hayes'  Staff 

Chicago  Office 

5521  S.  Everett  Avenue,  Suite  B 

Chicago,  IL   60637 

(312)  493-1485 

10.  Ms.  Belinda  Guadarraroa 
President/CEO 

GC  Micro  Corporation 
6100  Redwood  Boulevard 
Novato,  CA   94945 
(800)  345-2122 

11.  Mr,  Eugene  Hale 
President 

G  &  C  Equipment  Corporation 

Suite  102 

1875  W.  Redondo  Beach  Boulevard 

Gardena,  CA   90247 

(310)  515-6715 
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12.  Dr.  Susan  Hackwood 
Dean 

College  of  Engineering 
University  of  California 
200  B,  University  Office 
Riverside,  CA   92521-0425 
(714)  787-5652 

13.  Mr.  Miguel  A.  (Mike)  Hernandez,  Jr. 
President/ CEO 

Hernandez  Engineering,  Inc. 

Suite  200 

17625  El  Camino  Real 

Houston,  TX   77058 

(713)   280-5159 

14.  Mr.  Carl  E.  James 
President 

Cal-Tron  Systems,  Inc. 
857  Sandhill  Avenue 
Carson,  CA   90746 
(310)  516-1125 

15.  Mr.  William  C.  Johnson 
President 

ETA  Technologies  Corporation 
5220  Pacific  Concourse  Drive 
Suite  300 

Los  Angeles,  CA   90045 
(310)  536-0828 

16.  Mr.  James  E.  Jones 
President/Co-Founder 
ColeJon  Corporation 
Post  Office  Box  1089 
Cleveland,  OH   44120 
(216)  991-2022 

17.  Dr.  Takeo  Sawatari 
President 

Sentec  Corporation 
Suite  205 

2000  Oakley  Park  Road 
Walled  Lake,  MI   48390 
(313)  960-1020 

18.  Ms.  Peggy  J.  Shreve 
President/CEO 

Frontier  Engineering,  Inc. 
Post  Office  Box  1023 
Stillwater,  OK   74076 
(405)  624-1769 
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19.   Mr.  James  C.  Smith 

President/ CEO/Founder 
Systems  Engineering  and  Management 
Associates  (SEMA) 
Suite  808 
5111  Leesburg  Pike 
Falls  Church,  VA   22041 
(703)  845-1200 


20.  Mr.  Alfredo  J.  Teran 
President/General  Manager 
AJT  &  Associates,  Inc. 
101  George  King  Boulevard 
Cape  Canaveral,  FL  32920 
(407)  7783-7989 

21.  Ms.  Kathryn  Turner 
President 

Standard  Technology,  Inc.  (STI) 
7th  Floor 

6116  Executive  Boulevard 
Rockville,  MD   20852 
(301)  770-2800 

22.  Mr.  Wayne  Wicks 
Director  of  Material 

Boeing  Defense  &  Space  Group  (BD  &SG) 
The  Boeing  Company 
Post  Office  Box  3999 
Seattle,  WA   98124-2499 
(206)  773-6264 

23.  Honorable  Henry  Theodis  Wilfong  Jr. 
President 

The  Wilfong  Group 

4114  S.  Creed  Avenue,  Suite  A 

Los  Angeles,  CA   90008 

(213)  292-9111 

24.  Mr.  Glenn  Wright 
Director  of  Procurement 

The  National  Center  for  American 
Indian  Enterprise  Development 
953  East  Juanita  Avenue 
Mesa,  AZ   85204 
(602)  831-7524 
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QUESTION  10: 

As  Chairman  Stokes  indicated  previously,  the  GAO  report  cited  "redesigns"  as  one  of  the 
primary  reasons  for  cost  overruns.  However,  despite  this  criticism,  NASA  has  recently 
been  directed  to  redesign  the  Space  Station. 

Does  this  new  directive  to  redesign  the  Space  Station  create  the  potential  for  additional 
delays  and  cost  growth? 

ANSWER  10: 

The  Administration  has  directed  NASA  to  redesign  the  Space  Station  to  achieve  a 
significant  reductions  in  development,  operations  and  utilization  costs.  NASA  recognizes 
that  the  Agency's  overall  program  must  be  revectored  to  accommodate  enhanced 
aeronautics  and  other  advanced  technology  efforts  within  the  Administration's  FY  1994- 
1999  plan  for  civil  space  and  aeronautics. 

NASA  is  taking  every  step  to  prevent  any  inadvertent  cost  growth  in  the  Space  Station 
redesign  effort.   We  have  placed  some  of  our  top  people  on  the  team  and  put  the 
resources  of  the  entire  Agency  at  its  disposal.  In  addition,  to  take  advantage  of  the  work 
accomplished  to  date,  the  redesign  team  is  analyzing  the  current  design,  system  by 
system,  to  make  maximum  use  of  the  work  which  has  already  been  accomplished  where 
feasible. 

The  fundamental  program  redesign  groundrule  is  to  achieve  the  scientific  benefits  of 
human  presence  in  low  Earth  orbit  at  the  earliest  feasible  date  for  a  reduced  funding  level. 
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